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0 LHRH analogs. 

@ The present invention relates to novel "pseudo" nonapeptide and decapeptide derivatives of 1-HRH. More 
particularly the present invention relates to derivatives of l-HRH wherein the nitrogen atom of at least one of the 
amide bonds has been alkylated. 
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LHRH ANALOGS 



This is a continuation-in-part of U.S. patent application Serial No. 390.572. filed August 7. 1989. which is 
a continuation-in-part of patent application Serial No. PCT/US89A)0528. filed Febmary 9. 1989. which is a 
continuation-in-part of U.S. patent application Serial No. 154.681. filed February 10. 1988. 
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Technical Field 



The present invention relates to novel "pseudo" nonapeptide and decapeptide analogs of LHRH 
wherein the nitrogen atom of at least one of the amide bonds is alkylated. The Invention also relates to 
processes for preparing such compounds, to pharmaceutical compositions containing such compounds and 
to the use of such compounds for modulating levels of sex honnones in male or female mammals. 
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Background Art 

Luteinizing Honnone Releasing Honnone. known as LHRH or QnRH. is a decapeptide with the foltowing 
fonmula: 

{pyro)Qlu-Hls-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2 

LHRH is released from the hypothalamus and binds to a receptor on the pituitary gland, causing the release 
of LH (Luteinizing Homione) and FSH (FblHcle- Stimulating Hormone). Subsequently. LH and FSH act on 
ttie gonads to stimulate the synthesis of steroid sex honnones. The pulsafile release of LHRH. and thereby 
the release of LH and FSH. controls the reproductive cycle in domestic animals and humans. Acute doses 
of LHRH agonists increase the levels of LH and steroid sex hormones in both animals and humans. 
Paradoxically, chronic doses of these agonists suppress the levels of LH and steroid hormones. Con- 
sequently, the effect of multiple doses of LHRH agonists is to suppress estrogen formation in the female 
and suppress testosterone fonnation in the mate. The same effect is observed in both animals and humans 
after administration of acute or chronic doses of LHRH antagonists. LHRH agonists are currently used or 
under clinical investigafion for the treatment of several honnone dependent diseases such as prostate 
cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, precoctous puberty and breast cancer. 
They have also been used as contraceptives. For a review of LHRH analogs see J. Sandow. et al. in 
-Hypothalamic Honnones. Chemistry. Physiotagy. and Clinical Applications", ecfited by D. Gupta and W. 
Voeters. p. 307(1978). . . 

Biologically active LHRH analogs have been studied in animals and humans. LHRH analogs have been 
found to be effective by either intraveneous. subcutaneous, or depot administration. Intranasal and 
35 intravaginal administrations are effective only at very high doses. All of the reported LHRH analogs show 
0 1% to 1% potency following oral administration when compared to intraveneous doses. One of the major 
reasons for this low potency is that these peptides are degraded in the stomach by various proteolytic 
enzymes before reaching the blood system. It would be desirabte to prepare analogs of LHRH thai are 
stable against proteolytic enzymes and are biologically potent after oral administration in animals and 
40 humans. 
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Summary of the Invention 

The present invention relates to novel "pseudo- nonapeptide and decapeptide derivatives of LHRH. 
More particulariy the present invention relates to derivatives of LHRH wherein the nitrogen atom of at least 
one of the amide bonds is alkylated. 



so Brief Description of the Drawings 

Figure 1 is a comparison d the in vitro intestinal stability of (pyro)Glu-His-Trp-Ser-Tyr-D-Uu-l.eu-Arg- 
Pro-NHB versus (pyro)Glu-Hls-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt 

Di$ck>sure of the Invention 
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The compounds of the present invention are of the fonnnula: 

A-B-C-D-E-F-G-H-I-J ( I ) 

123456789 10 

or a pharmaceutically acceptable salt thereof; 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl. 
N-acety!-L-prolyl. N-acetyl-D-prolyl, N-acetyl-L-delta^'^-prolyl. N-acetyl-D-delta^-'^-proIyi, N-acetyl-L- 
phenylalanyl. N-acetyl-D-phenylalanyl. N-acetyhL-3-(2-thienyOalanyf. N-acetyl-D-3-(2-thienyI)aIanyl, N- 
acetyl-L-3-(4-chIorophenyl)alanyl. N-acetyl-D-3-(4-chlorophenyl)alanyl. N-acetyl-L-3-(4-fluorophenyl)alanyl. 
N-acetyl-D-3-(4-fluorophenyl)alanyl. N-acetyi-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl)- 
alanyl. N-acetyl-L-3-(4-methylphenyl)aianyl, N-acetyl-D-3-(4-methylphenyl)alanyl. N-acetyl-L-3- 
(pentamethylphenyl)a!anyl. ^4-ac8tyhD-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-(3.4,5-trimethyiphenyl)- 
alanyl. N-acetyl-D-3-(3.4.5-trimethytphenyl)alanyl, N-acetyl-L-tryptyl(N-!ndole-methyl). N-acetyl-D-tryptyl(N- 
indole-methyl), N-acetyl-L-tryptyl(N-indoIe-formyl), N-acetyl-D-tryptyl-(N-indole-fonnnyl). N-acetyl-L-3-(1-ad- 
amantyl)alanyl, N-acetyl-D-3-(1-adamantyl)aIanyl, N-acetyl-L-5-fluorotryptyl(N-indole-formyl), N-acetyl-D-5- 
fiuorotryptyi(N-indole-fonnyl). N-acetyl-L-3-(2-naphthyl)alanyl. r4-acetyl-L-3-(34)enzothienyl)alanyl, N-acetyl- 
D-3-(3-benzothienyl)alanyl. N-acetyl"L-3-(3-ben20xazolyl)aIanyl. N-acetyl-D-3-(3-benzoxazolyl)alanyl, N- 
acetyl-a!pha-methyi-L-3-(4<;hlorophenyl)alanyl. N-acetyl:alpha-methyl-D-3-{4-chlorophenyl)alanyl. N-acetyl- 
L-3-(4-trifIuoromethylphenyI>alanyl. N-acetyl-D-3-(4-trlfluoromethylphenyl)alanyl. N-acetyl-L-tyrosyl. N-acetyl- 
D-tyrosyl. N-acetyl-L-O-methyl-tyrosyl. N-acetyl-D-O-methyl-tyrosyl. N-acetyl-D-3-(2-naphthyl)alanyl, N- 
acetyl-L-3-(1-naphthyl)alanyl, N-acetyl-D-3-{1-naphtiiyl)alanyl, N-acetylsarcosyl, N-acetyI-L-3-(cyclohe)cyl)- 
alanyl, N-acetyl-D-3-(cyclohexyl)alanyl. N-acetylglycyi, L-N-acetyl-N-methylalanyl. N-acetyl-N-methyl-D-al- 
anyl. N-acetyl-alpha-methyl-L-phenylalanyl, N-acetyl-alpha-methyl-D-phenylalanyl, N-acetyl-D-phenyla!anyl, 
N-acetyl-L-phenylalanyl. N-formylsarcosyl, N-formyl-N-methyl-L-alanyl, N-fonriyl-N-methylalanyl, 2-N-beta- 
(ethylaminocarbonyl)-N-epsilon-(ethylamido)glutam yl. N-delta-ethyl-g!utamyl. L-proiyI, D-prolyL L-detta^*"*- 
prolyl, D-delta^-^-prolyl, L-phenylalanyl, D-phenylalanyl. L-3-(4-methylphenyl)alanyl). D-3-(4<Tiethylphenyl)- 
alanyl, L-3-(4-nltrophenyl)alanyl, D-3-(4-nitrophenyl)aIanyl, L-3-(4-acetylaminophenyl)alanyl. D-3-(4-ac- 
etylaminophenyl)alanyi, L-3-(4<:hlorophenyl)alanyl. I>3-(4-chlorophenyl)aIanyl. L-3-(4-fluorophenyl)alanyl, D- 
3-(4-fluorophenyi)alanyl, a!pha-methyl-L-3-(4-chlorophenyl)alanyl, alpha-methyl-l>3-(4<:hlorophenyl)alanyl, 
L-3-(4-trifluoromethylphenyl)alanyl. [>3-{4-trifluoromethylpheny!)alanyl. L-tyrosyl. D-tyrosyl. L-O-methyl- 
tyrosyl, D-Omethyl-tyrosyl. sarcosyl, glycyl. L-N-methylalanyl. N-methyl-D-alanyl, N-methyl-L-pyroglutamyl, 
N-methyhD-pyroglutamyl. alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl, N-acetyl-alpha-aza-3- 
(4-chlorophenyI)alanyl, N-acetyl-alpha-aza-3-{4-fluorophenyl)alanyl, N-acetyl-alpha-aza-3-(2-naphthyl)aianyl, 
N-acetyl-a!pha-a2a-3-(1-naphthyl)alanyl, N-acetyl-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl, N-acetyl- 
alpha-aza-sarcosyl. N-acetyl-alpha-aza-3H4-methylphenyl)aIanyi, N-acetyl-alpha-aza-cycIohexylalanyl, N- 
acetyl-alpha-aza-3-(1 -adamantyl)alanyl, N-acety l-alpha-aza-tyrosyl(0-methyl), N-acetyl-alpha-a2a-3-(3-ben- 
zothienyl)aIanyl, N-acetyl-alpha-aza-phenylalanyl, N-methyla!pha-aza-pyroglutamyl. N-acetyl-alpha-aza-3-(2- 
thienyl)alanyl, N-acetyl-alpha-a2a-3-(3-benzoxa20lyl)alanyl. N-acetyl-alpha-aza-3-(3.4,5-trimethylphenyl)- 
alanyl, N-acetyl-alph-azar3-<pentamethylphenyl)alanyl. N-acetyhN-alpha-methyl-alpha-aza-3-(2-naphthyl>- 
alanyl. N-acetyhN-aIphaHff!ethyl-aIpha-aza-3-(lHiaphthy!)alanyl^ N-acetyI-N-alpha-methyl-alpha-aza-3-(4- 
chlorophenyl)alanyl. N-acety!-N-alpha-methyl-aipha-aza-3-(4-fluorophenyl)aIanyl, N-acetyl-N-alpha-methyl- 
alpha-aza-3-(4-methylphenyl)alanyl, N-acetyhN-aIpha-methyl-alpha-aza-3-(4-methoxyphenyl)alanyl. N-acetyl- 
N-alpha-methyl-alpha-a2a-(1-adamantyl)alanyl. N-acetyl-N-alpha-methyl-aIpha-a2a-3-(phenyl)alanyI, N- 
acetyl-N-alpha-methyl-alpha-aza-alanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(cyclohexyl)alanyl, N-acetyl-N- 
alpha-methyl-alpha-aza-3-(benzlhienyl)alanyl, N-acetyl-N-alpha-methyI-alpha-aza-3-(benzoxa20lyl)alanyl, N- 
acetyl-N-alpha-methyl-a!pha-aza-3-(3,4.5-tr!methylphenyl)aiany!. N-acetyl-N-aIpha'-methyl-alpha-aza-3- 
(pentamethylphenyl)alanyl and N-acetyl-N-aIpha-methyl-aIpha-aza-3-(2-thienyl)alanyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-histidyl, L-tryptyl, 
D-tryptyl, L-tryptyl(N-indole-methyl), D-tryptyl(N-indole methyl), L-phenylaianyl, D-phenylalanyl. L-3-(2-naph- 
thyi)-alanyl. D-3-(2-naphthyl)-alanyl. L-3-(1-naphthyl)-alanyl, D-3-(1-naphthyl)-alanyl, L-3-(3-benzoxazolyl>- 
alanyl. D-3-(3-benzoxa2oIyl)alanyl. L-3-{3-pyridyl)-alanyl, L-3-(2-pyridyl)-alanyl. D-3-(3-pyridyl)-alanyl, D-3-(2- 
pyridyl)-alanyl. L-3-(2-thiazoiyl)-a!anyl. D-3-(2-thiazolyl)-alanyl, L-3-(3-benzthienyl)alanyl. D-3-(3-ben2thienyl>- 
alanyl. L-3-(2-ben2thienyl)alanyl. D-3-{2-benzthienyl)alanyl, L-3-(2-thienyl)-alanyl, D-3-(2-thienyI)-alanyl, L- 
cyclohexylalanyl. D-cyc!ohexyla!anyl. L-3-(3-pyra2olyl)alanyl. D-3-(3-pyrazolyl)a!anyl. L-3-(4^hlorophenyl)- 
alanyl, D-3-(4K:hlorophenyl)alanyl, L-3-(4-fluorophenyl)alanyl. D-3-(4-fluorophenyl)alanyl, L-3-(4- 
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bromophenyDalanyl. D-3-(4-bromophenyl)alanyl, L-3-(4-trifluoromethylphenyI)alanyl. l>3-(4-trif!uoromethyh 
phenyl)alanyl, L-3-(4-aminophenyI)alanyl, D-3-{4-aminophenyl)alanyl, L-3-(4-nitrophenyl)alanyl, D-3-(4- 
nitrophenyl)alanyI. L-3-(4-caynophenyl)aIanyI. D-3-(4-cyanophenyl)alanyl, L-tyrosyl(0-methyl), l>tyrosyl(0- 
methyl), L-3-(4-methyIphenyl)alanyl. D-3-(4"methylphenyl)a!anyl, L-3-(4-nitrophenyl)aIanyl, D-3-(4- 

5 nitrophenyI)alanyl. L-3-(4-acetylaminophenyl)alanyl. l>3-(4^acetylaminophenyl)alanyl, L-methlonyl, D- 
methionyl, L-alpha-methyl-3^4-chlorophenyl)alanyl, D-alpha-methyl-3-(4-chlorophenyl)alanyl. (3S)-1. 2,3.4- 
tetrahydroisoquinoline-3-carbonyl, (3R)-1.2.3.4-tetrahydroisoquinoline-3-carbonyi, (2)-N- 

(ethylaminocarbonyl)-{5)-N-(ethylamido)g!utamyl, alpha"aza-3-{3,4,5-trimethylphenyl)alanyl. alpha-a2a-3-(4- 
bromophenyl)a!anyl, alpha-aza-3-(4-methylphenyl)alany!. alpha-aza-3-{1-naphthyl)alanyl, alpha-a2a-3-(1-ad- 

10 amantyl)alanyl, L-3-(3-qulnolyl)-alanyl, D-3-(3<!uinolyl)-aIanyl. alpha-a2a-3-(4<5h!orophenyl)aIanyl, alpha-aza- 
3-(4-fIuorophenyl)alanyl. alpha-a2a-3-(2-naphthy!)aIanyl, alpha-aza-3-(3<?uinoiyi)a!anyl, aipha-aza- 
phenylalanyl, alpha-aza-tyrosyl(O-methyl). alpha-aza-3-(2-thienyl)alanyl, alpha-aza-3-(3-benzthienyl)alanyl. 
alph-aza-cyclohexylalanyl. alpha-aza-tryptyl. alpha-aza-tryptyKN-indoIe-methyl), alpha-aza-tryptyl(N-indole- 
formyl). N-(R3i)-L-phenyIalanyl, N.(R3i)-D-phenyla!anyl. N-(R3i)-D-3-{4-chlorophenyl)alanyl. N-(R3i)-L-3-(4- 

75 chlorophenyl)alanyl, N-{R3i}-D-3-(4-fluorophenyl)alanyl, N-(R3i)-L-3''(4-fiuorophenyl)alanyl. N-(R3i)-L-3-(4- 
trifluoromethylphenyl)aIanyl. N-{R3ihD-3-(4-trifluoromethylphenyl)alanyl. N-{R3i)-L-3-{cyclohexyl)alanyl. N- 
(R3i)-D-3-(cyclohexyI)alany!, N-(R3i)L-3-(4-bromophenyl)a!anyl, N-(R3i)-D-3-(4-bromophenyI)alanyl. N-{R3i)- 
L-3-(4-nitrophenyl)alanyl. N-(R3i)-l>3-(4Hfiitrophenyl)aIanyl. L-prolyl, D-prolyl, N-(R3i)-L-C>methyltyrosyl. N- 
(RaihL-tyrosyi. N-(R3i)-l>Omethyl-tyrosy(, N-(R3i)-D-tyrosyl. N-(R3i)-L-hist!dyl. N-(R3i)D-histidyl. N-(R3i)- 

20 L-3-<2-thienyl)alanyl. N-(R3i)-D-3-(2-thienyl)alanyI, N-(R3i>-L-3-(2-thiazoly!)alanyl, N-(R3i)-D-3-(2-thiazolyl)- 
alanyl, N-(R3i)-L-3-(2-pyridyl)alanyl, N-(R3i)-D-3-(2-pyridyl)aianyl. N-{R3i)-D-3-(2-naphthyl)alanyl, N-(R3i)-L. 
3-(2-naphthyl)aIanyI, N-(R3i)-L-3-(3-benzlhienyi)alanyl, N-(R3i)-D-3-(3-ben2thienyI)alanyl. N-(R3i>-L-3-(2-be- 
nzthienyl)alanyl, N-(R3i)-D-3-(2-benzthienyI)alanyl. N-(R3i)-L-3-(3-be20xazolyI)a!anyl. N-(R3i)-D-3-{3-ben- 
zoxazolyOalanyl. N-(R3i)-L-3-(3-pyridyl)alanyl. N-(R3i)-0-3-(3-pyridyl)aIanyI. N-(R3i)-L-tryptyl, N-{R3i)-D-try- 

25 ptyl, N-{R3i)-L-tryptyl{N-indole-methyl). N-(R3ihD-tryptyl(N-indole-methyl), N-(R3i)-D-methionyl, IsKRsiH" 
methionyl. N-{R3ihD-3-(1-naphthyl)alanyl. and N-(R3i)-L-3-(1-naphthyl)alanyl. wherein R31 is methyl, ethyl, 
propyl or Isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl. D-tryptyl. L-tryptyl(N-indoIe- 
formyl). D-tryptyl(N-indole-fonfnyl). L-tryptyKN-indole-methyl). D-tryptyl(N-indole-methyl). 5-fluoro-L-tryptyl, 

30 5-fIuorG-D-tryplyl. L-phenylalanyl, L-prolyl. D-prolyl. L-tyrosyl. D-tyrosyl. D-phenylaianyl, D-3-(3-pyridyl)- 
alanyl. L-3-(3-pyridyl)alanyl, D-3-(3-pyridyl-N'H)xide)alanyl, L-3-(3-pyridyl-N -HDxidejalanyl. D-3-(3-quinolyl)- 
alanyl. L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxide)aIanyl. L-3-(3-quinolyl-N'-oxide)alanyl. D-3-(1-adaman- 
tyl)alanyl. L-3-(1-adamantyl)alanyl. L-3-(1-naphthyl)alanyl, D-3-(1-naphthyl)alanyi. L-3-(3-benzthienyl)alanyl. 
0-3-(3-benzthienyl)aianyl. L-3-(2-ben2thienyl)alanyl. l>3-(2-benzthienyl)alanyl. L-3-(3-benzoxazolyl)alanyl, D- 

35 3-(3-benzoxazolyi)alanyl. L-cyclohexylalanyl, D-cyc!ohexylalanyl. L-3-(3-indazolyl)aIanyl, D-3-(3-inda2olyl)- 
alanyl, alpha-methyl-L-phenylalanyi. alpha-methyl-D-phenylalanyl, L-3-2-naphthylaIanyl, D-3-2-naph- 
thylalanyl. L-O-methyltyrosyl. D-O-methyltyrosyl, L-3-(4-methylphenyl)alanyl. D-3-(4-methylphenyl)alanyl, L- 
3-(pentamethylphenyl)a!anyl. l>3-(pentamethylphenyOaianyl. L-3-{3.4.5-trimethylphenyl)alanyl, D-3-(3,4,5- 
trimethylphenyl)alanyl, L-3-(4-chlorophenyl)alany!. D-3-(4-chlorophenyl)alanyl, alpha-methyl-L-3-(4- 

40 chlorophenyl)aIanyl, alpha-methyl-D-3-(4-chlorophenyl)a!anyl. L-3-(4-trffluoromethylphenyDalanyl. D-3-(4- 
tifluoromethylphenyOalanyl, L«3-{4-fluorophenyl)alanyl. D-3-(4-f!uorophenyl)alanyl. L-3-{2-thienyl)-alanyl, E> 
3-(2-thlenyl)-alanyl. N-(R32)-L-3-(3-pyrldyOalanyl, N-(R32)-D-3-<3-pyrldyl)aIanyl. N-(R32)-L-3-(3-pyridyhN -ox- 
jde)alanyl. N-(R32)-D-3-(3-pyrldyl-N'-oxide)alanyl. L-3-(2-thia20lyl)-alanyl. D-3-(2-th!a20lyl)a1anyl. alpha-aza-S- 
(l-naphthyl)alanyl. alpha-aza-tryptyl. alpha-aza-phenylalanyl, a!pha-aza-3-(2-thienyi)aIanyl, aipha-aza-3-(4- 

45 methy!phenyl)alanyl, alpha-aza-3-(pentamethylphenyl)alanyl, alpha-a2a-3-(2-naphthyl)alanyl. alpha-aza-3-(3- 
benzthienyl)alanyl. a!pha-azar3-(3-benzoxazolyl)alanyl, alpha-aza-3-(cyc!ohexyl)alanyl, alpha-aza-3-(1-ad- 
amantyl)alanyl. aIpha-aza-3-(4-methoxyphenyl)alanyl. aIpha-aza-3-(4-chlorophenyl)alanyl. alha-aza-3r-(4- 
bromophenyl)alanyl. alpha-aza-tryptyl(N-indoie-methyl). alpha-aza-3-(3-pyrldyl)aIanyl, alpha-aza-3-(3- 
quinolyl)alanyl, aipha-a2a-3-{2-thiazolyl)aianyl. N-(R32)-L-3-(2-thienyl)alanyl. N-(R32)-D-3-{2-thienyi)alanyl. L- 

60 3-(3-qulnolyl)aIanyl. D-3-(3-qulnolyl)alanyl. L-3-(2-naphthyl)alanyl. D-3-(2-naphthyl)alanyl. N-(R32hD- 
phenylalanyl. N-(R32)-L.phenylalanyl. N-(R32)-D-tryptyl, N-(R32)-L-tryptyI. N-(R32K-tryptyl(N-indole-formyl). 
N-(R32)-D-tryptyl{N-indo!e-formyl), N-{R32)-L-tryptyl(N-indole-methyl). N-(R32)-D-tryptyi(N-indole-methyl). 
(R32)-L-3-(2-'thiazolyl)alanyi, N-{R32}-D-3-(2-thiazolyl)alanyl, N-(R32)-L-3-(3-pyridyl)alanyl. N-{R32)-D-3-(3- 
pyridyl)alanyl. N-(R32)-D-3-(3-quinolyl)alanyl. N-(R32)-L-3-(3-qulnolyl)alanyi, N-{R32)-D-3-(1-adamantyl)alanyl. 

55 N-(R32)-L-3-(1-adamantyl)alanyl. N-(R32)-D-3-(4-fluorophenyl)alanyl, N-{R32>-L-3-(4-fluorophenyl)alanyl. N- 
(R32hD-3-(4-chlorophenyl)aianyl. N-(R32)-L-3-(4-chlorophenyl)alanyl. N-(R32)-L-3-(4-trifluoromethylphenyl>- 
alanyl. N-(R32)-D-3-(4-trifluoromethylphenyl)alanyl. N-(R32>-D-3-{2-naphthyl)alanyl. N-(R32)-L-3-(2-naphthyl)- 
alanyl. N-(R32)-D-3-(1-naphthyOalanyl, N-{R32)-L-3-(1-naphthyl)alanyl. N-{R32)-L-3-(3-benzthienyl)aIanyl. N- 
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(R32)-D-3-(3-benzthienyl)alanyl. N-(R32H-3-(2-ben2thienyl)alanyl. N-(R32)-D-3-(2-ben2thienyl)alanyI. N- 
R32)-L-3-(343enzoxazolyl)alanyl. N-(R32)-D-3-(343enzoxazolyl)alanyl. hHR32)-L-tyrosyl. N-(R32)-D-tyrosyl, N- 
(R32>L-3-{3.4.5-Wmethylphenyl)alanyl. N-<R32)-D-3-(3A5-triniethylphenyl)alanyl. N-(R32>-«--3-(4-methyl- 
phenyDalanyl. N-(R32)-D-3-(4-methylphenyl)alanyl. N-(R32)-L-3^entamethylphenyl)alanyl. N-(R32H)-3' 

5 toentamethylphenyl)alanyJ. N-(R32)-L-3-(4.bromophenyl)alanyl. N-(R32)-D^(4-bromophenyl)^anyl N-(F^2)- 
L-cyclohexylalanyl. NHRszhD^qfCtohexylalanyl. N-<R32)-L-3-(3-inda2olyl)alanyl. N-(R32)-D-3-(3Hnda2olyl)- 
alanyl N-alpha-{R32)-alpha-aza-3-(1-naphthyl)alanyl. N-aIpha-{R32)-alpha-aza-3-(3-pyndyl)alanyl. N-alpha- 
(R32>4lpha-aza-phenylalanyl, N-alpha-{R32)-alpha-a2a-3-(3-benzthienyl)alanyl, N-alpha-{R32>-alpha-aza-3-(2- 
benzthienynalanyl. N-alpha-{R32)-alpha-aza-3-(4-methylphenyl)alanyl. N-alpha-(R32)-alpha-a2a-3-(4-me1hy^- 

10 phenyDalanyl. N-alpha-(R32)-alplia-aza-3-(4<hlorophenyl)alanyl. N-(R32)-0-methyl-D-tyrosyl and hHR32)-0- 
methyl-L-tyrosyl. wherein R32 is methyl, ethyl, propyl or isopropyl; 

D Is an amino acyl residue selected from the group consisting of prolyl. 4-hydroxyproline. L-seryl, L-seryl- 
(O-benzyl) L-seryKO-POsHa). L-serly(0-P03Me2. L-glutamine. L-alpha.beta-diaminopropyl. L-alanyl. L- 
threonyl. 2.3-dlaminopropionyl. 2-amlno3^uanidinoproplonyl. 2.3-diaminopropionyl (wherein the 3-amino 
15 aroup is substituted with loweralkyl. 3^yridinecarbonyl. 2-pyra2inecarbonyl or 2-jndolecart3onyl), N-aJpha- 
aza^lycyl. N-alpha-aza-alanyl. N-alpha-(Ro)-alpha-aza-glycyl, N-alpha-(RoHlpha-a2a-alanyl. N-KRo)-L-sery . 
N-<^)-L-seryK(>benzyl). N-(Ro)-L-glutamine. N-(RoH-alanyl. N-alpha-(Ro)-beta-aminopropyl. N-alpha-(Roh 
N-beta-ethylaminopropyl. N-(Ro)-L^ryK0-P03H2). N-{Ro)-L-seryl(0-P03Me2) and N-(Ro)-L-threonyl. 

wherein Ro is loweralkyl or allyl; 

20 or D Is a glycosyl derivative of serine or threonine: 

E is an amino acyl residue selected from the group consisting of L-tyrosyl. L-tyrosyKO-mettiyO, L-tyrosy O- 
etiiyl), L-tyrosyl(OP03H2). L-tyrosyKO-POaMez). L-phenylalanyl. N^RaaK^osyl. N-(R33)-L-tyrosyl(0- 
mett.yl). N-(R33)-L-tyrosyl(0-P03H2). N-<R33)-L-tyrosyl(0-P03Me2). 3^2-tiiienyl)alanyl. 3-^3^jen?tii.enyi)- 
alanyl. 3-(l-naphthyl)alanyl. 3-(2-naphttiyl)alanyl. N-(R33)-L-phenylalanyl. L-3^4-chlorophenyl alanyl, L-3-(4- 

26 fluorophenyl)alanyl. L-hisHdyl. L-3^cyclohexyDalanyl. L-3-(4-aminophenyl)alanyl. 1-3-(4.acetylaminophenylh 
alanyl. N-(R33>-L-3-(4-aminophenyl)alanyl, |sHR33)-L-3-(4-acetylaminophenyl)alanyl. N:(Ra3)-L-3H4- 
fluorophenyOalanyl. N-(R33)-L-3^4^hlorophenyl)alanyl. N-(R33hL.histidyl. N-(R33)-L-3-(cyclohexylJla.yl. N- 
(R33)-3-(2-thienyl)a!anyl. N-(R33)-3-{3-ben2thienyl)a!any!. N-(R33)-3-(1-naphttiyl)alanyl. N-(R33)-3K2^aph- 
tiiyi)alanyl. and N-(R33)-L-tyrosyl{0-ethyl). wherein R33 is methyl, ettiyl. propyl or isopropyl; or E is 

30 

1*0 1*0 



35 



"Y^ or -"V^ 



(CH2)„ (CHa), 



wherein n is 1 to 4; R30 is hydrogen, methyl, ettiyl. propyl or isopropyl; and Ri is ammo, aikylamino. 
cycloalkylamino or alkanoylamino: or Ri Is -N(R3)C(OKCH2)„R6o or .NHC{NH(R3))=NR4 wherein R3 is 
hydrogen, loweralkyl or cycloalkyi; R4 is hydrogen, loweralkyl. cycloalkyl. amino or cyano; ff is 0 to 6; and 
Rso is loweralkyl. dialkylamino. cycloalkyl. aryl. arylalkyl. heterocyclic. (heterocyclic)alkyl or -NHRizo 
wherein R120 is hydrogen, toweralkyl. cyctoalkyl. aryl. arylalkyl, heterocyclic, (heterocyclic)alkyl, amino. 
« alkanoylamino or -NHRs2 wherein R62 is loweralkyl. cycloalkyl. aryl, arylalkyl, heterocyclic, (heterocyclic)- 
alkyl or -C(0)Rs3 wherein Rs3 is loweralkyl. cycloalkyl, aryl. arylalkyl. heterocyclic or {heterocycllc)alkyl: 
or Ri Is -C(0)R" wherein FT is hydroxy, alkoxy, amino, phenoxy or -metiioxyphenyl; 
F is a D-amino acyl residue derived from any of ttie naturally occuring alpha-amino acids or from syrthetic. 
non-natural alpha-amino acids including, but not limited to. a D-amino acyl residue of ttw formula: 



55 
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wherein y is 1 to 3; Rs is Ci to Ce straight or branched chain allcyl, to C7 cycloalkyi, hydroxy, alkoxy, 
thtoalkoxy, aryl or a heterocyclic aromatic ring; or Rs is -(CH2)m^6 or 




wherein m is 0 to 4 and Re is amino, allcylamino, cycloallcylamino or alkanoylamino; or Re is -NIH-C(NH(rV 
) = NR" or -N(R')C(0)(CH2)ggR65 wherein r' is hydrogen, loweralkyi or cycloalkyi; r' is hydrogen, ioweral- 
kyl, cycloalkyi, amino or cyano; gg is 0 to 6; and Res is loweralkyi. dialkylamino, cycloalkyi, aryl, arylalkyi, 
heterocyclic, (heterocycllc)alky! or -NHRee wherein Ree is hydrogen, loweralkyi. cycloalkyi, aryl. arylalkyi, 
heterocyclic, (heterocyclic)alkyl, amino, alkanoylamino or -NHRg? wherein Re? is hydrogen, loweralkyi, 
cycloalkyi, aryl, arylalkyi, heterocyclic, (heterocyclic)alkyl or -C(0)R€8 wherein Res is loweralkyi. cycloalkyi, 
aryl, arylalkyi, heterocyclic or (heterocyclic)alkyl; 

R34 is hydrogen, methyl, ethyl, propyl or isopropyl; and R35 and R36 are independently selected from 

hydrogen and hjweralkyi; 

or F is a 0-aminoacyi residue having the formula: 




wherein z Is 0 to 3 and R37 is hydroxy, aikoxy, phenoxy, amino or p -methoxyphenyl and R34 is hydrogen. 

methyl, ethyl, propyl or Isopropyl; 

or F is a glycosyl derivative of D-serine or D-threonine; 

G is an amino acyl residue selected from the group consisting of L-leucyl, L-isoieucyl, N-(R38Hsoleucyl, 
norleucyl, N-(R38)-norleucy!, L-N-(R38)leucyl. alloisoleucyl, valyl, norvalyl, seryl(O-t-Bu), tyrosyl, tryptyl, 2- 
aminobutyryl, L-(cyclohexyl)alanyl, L-N-(R38>-cyclohexylalanyl, N-(R38)-valyl, phenylalanyl, N-(R38)- 
phenylalanyl. N-(R38)-tryptyl, N-(R38)-tyrosyl. seryKO-POsHa), seryl(0-P03Me2). N-(R38)-s©»7KO-P03H2), N- 
(R38hseryl(OP03Me2). prolyl, pipecolyl, seryl and N-(R38)'-seryl, wherein R38 is methyl, ethyl, propyl or 
isopropyl; 

or G IS a glycosyl derivative of serine or threonine; 
or F and G taken together are 
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wherein FUj is hydrogen, loweralkyl. 3-lndolylmelthyl, 2-naphthyImethyI. benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
RoQ is loweralkyl; 

H is an amino acyl residue of the formula; 




wherein p is 1 to 4; R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and Ra'ls amino, alkylamino, 
cycloalkylamino or alkanoylamino; or Rs is -N(Rii)C(0)(CH2)hhR7o or -NH-C(NH{Rii)) = NRi2 wherein Rn 
is hydrogen, loweralkyl or cycloalkyl; R12 is hydrogen, loweralkyl, cycloalkyl. amino or cyano; hh is 0 to 6; 
and R70 IS loweralkyl. dialkylamino, cyctoalkyl. aryl. arylalkyl. heterocyclic, (heterocycllc)alkyl or -NHR71 
wherein R71 is hydrogen. Iwoeraikyl. cycloalkyl, aryl. arylalkyl. heterocyclic, (heterocyclic)aikyl, amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyl. cycloalkyl. aryl, arylalkyl, heterocyclic. 
(heterocyclic)alkyl or -C(0)R73 wherein 

^ Is loweralkyl, cydoalkyi, aryl. arylalkyl, heterocyc lie or (heterocyclic)aIkyl; 

or R9 Is R*'C{0)- wherein R*^ is hydroxy, alkoxy. amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl. LiDipecolyl, 

alpha-aza-prolyl, trans-beta-aminocylopentanecarbonyl, cis-beta-aminocyclopentanecarbonyl, 3-(loweralkyl)- 

prolyl. N-methyl-L-alanyl, N-methyl-norvalyl, 1-dihydroisolndole-2-L-carbonyl and thlazolidine-5-L-carbonyl; 

and 

J is 1-pyrrolidinyl. 1-piperidlnyl, 4-morpholinyl, or an amino acyl residue selected from D-alanylamide. L- 
alanylamide. glycylamide. sarcosylamide, N-(R4o)-D-alany!amide. N-(R4o)-L-alanylamide. N-(R4o)-b8ta-L- 
alany lamlde, N-(R*o )-beta-D-alany lamide, L-2-aminobutyrylamide, D-2-'aminobutyrylamide. N-(R4o)-L-2- 
aminobutyr lamide. N-(R4o)-D-2-am!nobutyrylamide. L-serylamide, D-serylamlde, N-(R+o)-L-serylamide. N- 
(R4o)-D-serylamide. N-(R4.o)-L-norvalylamide. N-(R4o)-I>norvaly lamide. L-norvalylamide. D-norvaly lamide or 
alpha-aza-alanylamide. wherein R40 is methyl, ethyl, propyl or isopropyl; or J is -NHRs or -NHCH2CONHR8 
wherein Ra is hydrogen, loweralkyl. cycloalkyl, fluoro substituted loweralkyl or hydroxy substituted loweral- 
kyl: 

or J IS -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein R13 is hydrogen, loweralkyl. cycloalkyl. hydroxy substituted 
loweralkyl or fluoro substituted loweralkyl and R132 and R133 are independently selected from hydrogen 
and loweralkyl; with the proviso that the amide bond between at least one of the pairs of residues A-B, B-C. 
OD. OE, E-F, F-G. G-H, H-l, or l-J Is alkylated on the nitrogen atom of the amide bond linking the two 
residues and with the proviso that the cxjmpound is not (pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro- 
Gly-NH2, (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg-Pro-Gly-NH2. (pyro)Glu-His-Trp-Ser-Tyr-Gly-N- 
Me-Leu-Arg-Pro-NH2, or (pyro)Glu-His-Trp-Ser-Tyr-I>Trp-N-Me-Leu-Arg-Pro-NH2. 

These compounds exhibit affinity for liHRH receptors. Generally, compounds of the invention which 
contain D amino acids at positions 1, 2. 3 and 10 or at positions 1 and 2. or at positions 2 and 3, or which 
have position 2 deleted are LHRH antagonists. 

As set forth above, and for convenience in describing this invention, the conventional abbreviations for 
the various common amino acids are used as generally accepted In the peptide art as recommended by the 
lUPAC-lUB Commission on Biochemical Nomenclature. Biochemistry II , 1726 (1972). These represent L- 
amino acids, with the exception of the achiral amino acid glycine, and with the further exception of any 
unnatural or natural amino adds which are achiral. or are othenvise designated as D-. All peptide sequences 
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mentioned herein are written according to the generally accepted convention whereby the N-terminal amino 
acid is on the left and the C-termlnal amino acid is on the right 

Other abbreviations which are useful in describing the invention are the following: 

5 Amino acids, protecting groups, reagents Abbreviation 
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20 



25 



3-2-thienyl-D-alanyl 

L-N~ ( eps i 1 on ) - i s opr opy 1 lysy 1 

2- ( pyr idyl ) -L-a 1 any 1 

Arginine 

t-Butoxycarbonyl 
Benzyl 

Benzyloxycarbonyl 

N,N' -Dicyclohexylcarbodiimide 

Glycine 

Histidine 

l-Hydr oxybenzot r i azo le 

Isoleucine 

Leucine 

Nor leucine 

Norvaline 

Methionine 

Methyl ester 

Benzyl ester 

Phenylalanine 



D-Thia 

(isp)Lys 

2-Pal 

Arg 

Boc 

Bzl 

Cbz 

DCC 

61y 

His 

Hoet 

lieu 

Leu 

Nleu 

Nval 

Met 

OMe 

OBzl 

Phe 
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45 



50 
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Proline 

Pyroglutamic acid 

Serine 

Tosyl 

Tryptophan 
Tyrosine 

N,N* -di-isopropylcarbodiimide 

Dehydro-alanine 

L-N-methylserine 

( 2 ) -N-methyl-3-N-ethyl-diamino- 

propionic acid 

<2)-N-ethylureido-{ 5)-ethylaInido- 
glutamic acid 
L-N-acetylsarcosyl 
L-N-formylsarcosyl 
3- ( pyr idyl ) -L-a 1 any 1 
3- ( py r azo ly 1 ) -L-al any 1 
( 3S ) -1 , 2 , 3 , 4-'tetr ahydroioquinol ine- 
3-carbonyl 

L-N-raethyl-O-benzyl sery 1 

L-O-me thy 1 1 y r o sy 1 

L-cy c 1 ohexy 1 a 1 any 1 

3- ( 2-naphthyl ) -D-a 1 any 1 

3- ( l-naphthyD-L-alanyl 

4- D imethy 1 amino pyr i d ine 
Benzotriazol~l-yloxy-tr is (dimethyl- 
amino )phosphQniiiin hexafluorophosphate 
Bis ( 2-oxo-3-oxazolidinyl )phosphine 
chloride 

3-(3-Benzthienyl ) alanine 

3-( 3 / 4 , 5"tr imethy Iphenyl ) alanine 

D-3-( 4-thia20lyl ) alanine 

homo-c i t rul 1 ine 

D-Ser (0-alpha-L-Rhamnosyl ) 

D-Lys ( N-eps i lon-4-methoxy Ibenzoy 1 ) 
Lys ( N-eps i lon-carbonyl-N * -hydr az ine ) 

D-Lys ( N-eps i lon-2-pyr az inecar bonyl ) 

Lys ( N~eps i lon-c arbony 1-N ' -hydr az ine- 
N-acetyl 

D-Lys ( N-eps i lon-c ar bony 1-N ' -morpho 1 ine ) 

D-Lys (N-eps i Ion-car bony 1-N* -piper az in- 
y 1-N" -methyl 

D-3-(pentamethylphenyl ) alanine 
D-4-( 4-methoxybenzoyl )homoalanine 
Homo ar ginine ( N / N ' -guanidino-diEthy 1 ) 



Pro 

(pyro)Glu 

Ser 

Tos 

Trp 

Tyr 

DIG 

DeAla 

N-Me-Ser 

N-Me-N-Et-Dap 

EtuEtaGlu 

N-Ac-Sar 

N-Form-Sar 

3-Pal 

3-Pyral 

3-Tic 

N-Me-Ser(OBzl) 

0-Me-Tyr 

Cha 

D-(2)-Nal 

(l)-Nal 

DMAP 

BOP 

BOPCl 
3-Bal 
Tmp 

D-4-Thiaz 
HCit 

D-Ser ( 0-alpha-L- 
Rha) 

D-Lys (Anis) 
Lys ( N-eps i lon- 
CO-Hyz) 

D-Lys ( N-eps i 1 on- 
Pyrz) 

Lys ( N-ep s i 1 on- 

CO-HyzAc) 

D-Lys ( N-eps i 1 on- 

CO-Morph) 

D-Lys ( N-eps i lon- 

CONMePip) 

D-Pmp 

D-Mbha 

Harg(NG-diEt) 



The sequence of LHRH has been shown to be 

(pyro)Glu-His-Trp-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2. 
123456789 10 
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Nona- and decapeptides in which the amino acid residues at particular places In ttie sequence have been 
replaced by other amino add residues or other moieties are abbreviated by showing the nature of the 
substitution, superscribed by the location, followed by LHRH as the parent For example, the sequence 

N-Ac-Sar-His-Trp-N-Me-Ser-Tyr-D-(2)-Nal-Leu-Arg-Pro-Gly-NH2 
123 45 6789 10 

is represented 

[N-Ac-Sar^-N-Me-Ser*-D-{2)-Na|6 ]LHRH; 

and the sequence (pyro)GIu-His-Trp-N-Me-Ser-Tyr-D-Trp^-Leu-Arg-Pro-NHEt Is represented 
IN-Me-Sef*-D-Trp«-Pro3-NHEt]LHRH. 

As used herein, the term "pharmaceutically acceptable salts" refers to salts that retain the desired 
biological activity of the parent compound and do not Impart any undesired toxicologlcal effects. Examples 
of such salts are (a) acid addition salts formed with inorganic acids, for example hydrochloric acid, 
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and the like; and salts fomied with organic adds 
such as, for example, acetic add. trifluoroacetic add, oxalic add, tartaric acid, succinic add, maleic add. 
fumaric acid, gluconic add, citric add, malic add, ascorbic add. benzoic add, tannic acid, pamoic acid, 
alginic add, polyglutamic add. methanesulfonic add, p-toluenesulfonic add, naphthalenesulfbnic adds, 
naphthalenedisulfonic acids, polygalacturonic acid; (b) salts with polyvalent metal cations such as zinc, 
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium, and tiie like; or with an 
organic cation formed from N,N'-dlbenzylethylene-dlamlne or ethylenediamlne; or (c) combinations, of (a) 
and (b), e.g.. a zinc tannate salt and the like. 

The term "loweralkyl" refers to a straight or branched chain saturated hydrocarbon group having from 1 
to 6 carbon atoms such as. for example, methyl, ethyl, n-propyl, Isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl. n-pentyl and n-hexyl. 

The term "alky I of 1 to 12 carbon atoms" refers to a straight or branched chain radical of 1 to 12 
carbon atoms. 

The term "cydoalkyr refers to a cyclic saturated hydrocartDon group having from 3 to 7 cart>on atoms, 
for example, cyclopropyl. cyclobutyl, cyctopentyl, cyclohexyl and cydoheptyl. 

The term "alkoxy" refers to -OR41 wherein R41 is loweralkyi Including, but not limited to, methoxy, 
ethoxy, t-butyloxy and the like. 

The term "thioalkoxy" refers to -SR*2 wherein R42 Is loweralkyi induding, but not limited to. -SCH3, 
-SCH2CH3 and the like. 

The term "alkylamino" refers to -NHR^* wherein Ra* is loweralkyi induding, but not limited to, 
methylamino, ethylamino and the like. 

The term "dialkylamino** refers to -NR4.5R4.6 wherein R45 and R46 are independently selected from 
loweralkyi including, but not Hmlted to, dimethylamino, N-methyl-N-ethyl-amino and the like. 

The temi "cycioalkylamino" as used herein refers to -NHR130 wherein Riao is a cydoaikyi group. 

The term "halogen" or "halo" as used herein refers to I. Br, CI or F. 

The term "alkanoyl" as used herein refers to -C(0)Ri3i wherein R131 is loweralkyi. 

The temn "alkanoylamino" as used herein refers to R3oC(0)NH- wherein R90 is loweralkyi. 

The term "alkoxycartjonyl" as used herein refers to R9iOC(0)- wherein R91 is loweralkyi. 

The term "aryl" as used herein refers to a monocyclic or bicydic carbocyclic ring system comprising 
an aromatic carbocyclic ring. Aryl groups include, but are not limited to, phenyl, naphthyl, indanyl. indenyl. 
tetrahydronaphthyl and the like. Aryl groups can be unsubstituted or substituted with one. two or three 
substituents independently selected from halogen, loweralkyi, hydroxy, alkoxy, thioalkoxy, nitro, cyano. 
amino, alkylamino. dialkyiamino. alkanoylamino. frihalomethyl and alkoxycaritwnyl. Where a specific aryl 
group is mentioned as a substituent in a compound of this invention, it is to be understood that this 
invention is intended to encompass compounds comprising any aryl group in place of the specific aryl 
groups mentioned. In particular, where a spedfically substituted phenyl group is mentioned as a substituent 
in a compound of this invention, it is to be understood that this invention is intended to encompass phenyl 
groups with other substituents selected from the list given above in place of the specific substituent(s) 
mentioned. 

The term "arylalkyl" as used herein refers to an aryl group appended to a loweralkyi radical including, 
but limited to. benzyl, naphthylmethyl. 4-methoxybenzyl and the like. 

The term "heterocyclic" or "heterocyclic group" as used herein refers to any 3-, 4-, 5- or 6-membered 
ring containing a heteroatom selected from oxygen, sulfur and nitrogen, or a 5- or 6-membered ring 
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containing one, two or three nitrogen atoms; one nitrogen and one suffur atom; or one nitrogen and one 
oxygen atom; wherein the nitrogen and sulfur heteroatoms can optionally be oxidized; wherein the nitrogen 
heteroatoms can optionally be quaternized; and wherein the 5-memt)ered ring has 0-2 double bonds and 
the 6-membered ring has 0-3 double bonds. Heterocyclics also include any bicyclic group in which any of 

5 the above heterocyclic rings is fused to a benzene ring or another 5- or 6-membered heterocyclic ring 
independently defined as above. Heterocyclics include, but are not limited to, quinolyt. indolyl. benzofuryl, 
benzothienyl, imidazolyl. thiazolyl. benzoxazolyl, furyl, thienyl. pyridyl. pyrimidinyl. morpholinyl, piperazinyl. 
pyrrolidinyl, piperidinyl. thienyl, pyrazinyl, pyrazolyi, thiomorpholinyl, isoquinolyl, indazolyl and the like. 
Where a specific heterocyclic group is mentioned as a substituent In a compound of this invention, it Is to 

10 be understood that this invention is intended to encompass compounds comprising any heterocyclic group 
in place of the specific heterocyclic group(s) mentioned. 

Heterocyclics can be unsubstituted or substituted with substituents selected from hydroxy, halo, amino, 
alkylamino, dialkylamlno. alkoxy, thioalkoxy. formyl. alkanoyl. alkanoylamino, benzyl, loweralkyl. cyctoalkyi 
and trihak>alkyl. 

IS The tenm "(heterocyclic)alkyr as used herein refers to a heterocyclic group appended to a loweralkyl 
radical. 

The term "glycosyl derivative of serine or threonine" as used herein refers to a serine or threonine 

residue which is bonded tfirough its hydroxyl group (either alpha- or beta-glycosidically) to a glycosyl 

radical. Glycosyl radical are derived from a glycopyranose, glycofuranose or an oligosaccharide (all of 
20 which can be optionally protected). These glycosyl radicals are derived from D- or L-monosaccharides such 

as ribose, arabinose. xylose, iyxose, allose. altrose, glucose, mannose, gutose, idose, galactose, talose, 

erythrose, threose. psicose, fructose, sorbose, tagatose, xylulose, fucose, rhamnose, ollvose. oliose, 

mycarose, rhodosamlne, N-acetylglucosamine, N-acetylgalactosamine, N-acetylmannosamine; or disac- 

charides such as maltose, lactose, cellobiose. gentibiose, N-acetyllactosamine, chitobiose, beta- 
25 galactopyranosyHI .3)-N-acetylgalactosamine and beta-galactopyranosyKI .3)- or (1 ,4)-N-acetyIglucosamine, 

as well as their synthetic derivatives, such as 2-deoxy, 2-amino, 2-acetamideo- or 2-halogeno derivatives. 
Protecting groups for glycosyl radicals include those commonly used in carbohydrate chemistry 

including, but not iimited to. Ct to Cio acyl groups (such as acetyl, benzoyl, trichloroacetyl and the like) and 

various ethers and acetals such as methyl ethers, methoxmetiiyl ethers, benzyl ethers, tetrahydropyranyl 
30 ethers, benzylldene acetals. isopropylidene acetals and trityl etiiers. 
Compounds of the invention Include: 

[N-Me-Ser*-D-Trp«-Pro3 NHEtlLHRH; 

[N-Me-Ser*-D-Leu«-Pro9 NHEt]LHRH; 

[N-Me-Ser*-D-2-Nal^]LHRH; 
35 [N-Me-Ser*-D-Trp^ -N-Me-Leu^-Pro^ NHEt]LHRH; 

[N-Me-Sei^-D-Trp^-N-Me-Leu^-Pro3-AzaGly^°]LHRH; 

[N-Me-Ser*-D-0-t-butyI-Ser«-Pro3NHEt]LHRH; 

[N-Me-Ser*-D-Arg^-Pro3NHEl]LHRH; 

[N-Me-Ser*-D-LysHN-epsilon-isp)-Pro3NHEt]LHRH; 
40 tN-Ac-Sar'-N-Me-Ser*-D-Trp«-Pro9 NHEtJLHRH; 

[N-Ac-Sar^-N-Me-Ser*-D-2-NaP ]LHRH; 

[N-Ac-Sar^-Phe2-N-Me-Ser*-D-Trp«-Pro3NHEt]LHRH; 

[Phe2-N-Me-Ser*-l>Trp6 -Pro^ NHEt]LHRH; 

[Phe2«N-Me-Ser*-D-2-Nal^]LHRH; 
45 [Phe2-N-Me-Ser*-D-Arg6-Pro9NHEt]LHRH; 

[I>4-CI-Phe^'2.Q.Trp3-N-Me-Ser*-D-ArgS-D-Alai<*]-LHRH; 

[N-Ac-Sari-(2)-N-Me-(3)-N-Et-Dap*-D-Trp«-Pro3NHa]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-(2)-Na|6]LHRH; 

[(2)-N-Me-(3)-N-B-Dap*-D-Trp«-Pro3NHEt]LHRH; 
50 [(2)-N-Me-(3)-N-Et-Dap*-C>-Arg«-Pro9 NHEt]LHRH; 

[(2) N-Me-(3)-N-Et-Dap*-D-LeuS-Pro3 NHEt]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-0-t-butyl-Ser«-Pro3NHEt]LHRH; 

[(2)-N-Me-(3)-N-Et-Dap*-D-Trp«-N-Me-Leu^-Pro9NHEt]LHRH; 

[(2)-N-(Ethylaminocarbonyl)-{5)-N-Ettiylamido-Glu'-N-Me-Ser*-D-2-NallLHRH; 
55 [N-Me-Ser*-[2-(S-3-amino-2-oxo-pyn^olldin-1-yl)-S-2-isopropylmetiiylacetylf'^-Pro3NHEt]LHRH; 

[N-Ac-Sar'-N-Me-Ser*-[2-(S-3-amino-2-oxo-pynrolidin-1-yl)-S-isopropylmethylacetyiP-Pro3NHEt]LHRH; 

[Rie=^N-Me-Ser*-[2-(S-3-amino-2-oxo-pynrolldin-1-yl>-S-2Hsopropylmetiiylacety^^^ 

tN-Ac-D-4.CI-Phe^-[>4-ChPhe2-D«Trp3'»-N-Me-Ser*-D-Ala^0]LHRH; 
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lN-Ac-Pro^-l>CI-Phe2-D-Trp3-r^Me-S8r*-D-Arg«-l>AIai**^ 
IN-Me-Phe2-D-2-Nal«-Pro3 NHEt]LHRH; 
[N-Me-Tyr^-D-Trp^-Pro^NHEtlLHRH; 
[N-M8-Trp3-D-Trp^-Pro9NHEt]LHRH; 
5 IN-Me-1-NaP-D-Tyr«-Pro3NHEt]LHRH; 
[N-Me-D-2-Nal«-Pro3NHEt]LHRH; 
[I>Trp6-N-Me-Arg8-Pro3NHBlLHRH 
[D-Trp6-Sari°lLHRH; 

[N-Ac-Sari-D-Phe2^-D-1-NaP-N-Me-Tyr5.D-Alaio]LHRH ; 
10 [N-Ac-3.4-dehydro-Pro^-4-CI-D-Phe2-D-Trp3-^-N-Me-Tyr5-D-AlaiO] 
[N-Ac-CM-CI-Phe^-^-D-BaP-N-Me-TyrS-D-Lys^-D-Ala^o ] LHRH; 
(N-Me-Ph©2-N-Me-Tyr5.D-Trp«-Pro3NHB]LHRH; 
[I^^Ac-3.4-dehydro-Proi'^C!-D-Ph82-D-Trp3.N-M^^^ 
[N-Ac-D-2-NaI^-4-C!-D-Phe2-C>3-PaP-N-Me-Ser*-Lys?-(N-epsitor^ 

75 (N-epsllon-isopropyl)-D-Alai°]LHRH; 

[N-Ac-D-2-Nal^-4-CI-D-Phe2-D-3-PaP-N-Me-Tyi«-D-Lys«-(N-epsilon-nicoti 

Ala^ojLHRH: ^ ^ 

[N-Ac-D-2-Nar-4-CI-D-Phe2-D-3-Pal-N-Me-Ser+-Lys5-(N-epsilon-ni(^ 

carbonylpyrazinyl)-Lys^(N-epsiion-isopropyl)-I>Aia^^]LHRH; 
20 [N.Me-Tyr5-D-Ser«(0-t-butyl)-Pro3 NHEflLHRH; 

[N-Me-Tyrs-D-Leu^-Pro^ NHEt]LHRH; 

[N-Me-Tyr5-D-2-Na|5]LHRH: 

[N-Me-I>TrpS -Pro^ NHEt]LHRH; 

[N-Me-D-2-NaP]LHRH; 
25 [N-Me-Tyr5-N-Me-D-Ser«((>t-butyl)-Pro9NHEt]LHRH; 

[N-Me-Phe2-D-2-Nal«]LHRH; 

[N.Me-Phe2-N-Me-Tyr5-D-Leu«-Pro3 NHEt]LHRH; 

[N-Me-Phe2-N-Me-TyrS-D-Ser^(0-t-butyl)-Pro3NHEt]LHRH; 

[N-Me-TyrS-D-HisS(N-inn-Bzl)-Pro3NHEt]LHRH; 
30 [N-Ac-D-4-ChPhe^-2-D-2-Thia3-N-Me-Sei^-D-Lys5-D-Ala'°]mRH 

[N-Ac-D-4-CI-Phe^'2-D-2-Thia3-N-Me-Tyi«-D-Lys«-D-Ala^o]LHRH; 

[N-Ac-D-2-Nar-D-4.Cl-Phe2«3-N-Me-Ser*-N-Me-Tyr5-.D-Lyse-D-Ala^o]LHRH; 

[^^Ac.D-4-(>Phe^■2-D-2-Thltf-D-Lys6-N-Me-Arg8-I>Al^ 

[r^Ac-D-4^l-Phe^-N-Me-D-4'CI-Phe2-D-2-Thia3-D-Lys«-D-Ala^^]m^ 
35 [N-Ac-D-2-NaP-N-Me-D-4<)(-Phe2-[>.3-PaP-LysS(N-epsilorMfiic^^^ 

epsllon-isopropyl)-D-A!a^^]LHRH; 

[N-Ac-l>2-Nar-D-4-CI-Phe2-D-3-Pa|3'^-N-Me-Tyr5-Lys8{N-epsiIonHsopropyl^ 

[N-Ac-D-2^^Ia^-D-4-C^Phe2-D-3-PaP^^•Me-TyrS-D4.ys«(^^ -morpholino)-Lys8(N-epsilon- 

isopropylhD-AIa^^lLHRH; , .v . ^ 

40 [N.Ac-D-2-Nal^-D-4-CI-Phe2-D-3-PaP-N-Me-Tyr«-[>Lys«(N-epsilon<arbonyl-N -methyl)-Lys«- 

(N-epsilon-lsopropyl)-D-Ala^o]LHRH; . u u o 

[r^Ac-D-2-Nan-D-4-CI-Phe2-D-3-Pal3-N-Me-Tyr«-D-Lys«(N-epsiIon'^ii(»^ 

Alai^>]LHRH; 

[N-Ac-D-2-Nan-D-4<;^Phe2.D-4-Thia2?-I^Me-TyrS-D-Lys«(^^ 

45 Ala^o]mRH; , 
tN-Ac-D-2-Nar-D-4^l-Phe24>3-PaP-N-Me-Tyr«-D-Lys«(N-epslto 

lsopropyl)-D-Ala^O]LHRH; 

[N-Ac-D-2-NaP-D-4-ChPhe2-D-3-PaP-N-Me-Tyt«-D-Lys«{N-epsilon-nicotin 
D-Ala^°]LHRH; 

50 [N-Ac-D-2-NaP-l>4-CI-Phe2-D-3-Pa|3-N-Me-Tyr5-D-Lys^(N-epsilon-nicotin 
Sar^°]LHRH; 

[N-Ac-D-2-Nan-D-4-CI-Phe2-D-3-PaP-N-Me-TyrS-D-Lys^(N-epsiIon-nicotinyl)-Cha7-D-A!a^°]m 

[N-Ac-Sar^-D-4^CI-Phe2.D-l-NaP-N-Me-Tyr5-D-LysS(N-epsilon-nicoti 

LHRH* 

55 [N-Ac'sar^-D-4-CI-Phe2-D-3-BaP-^^Me-TyrS-D-Lys6{^l-epsi!on^ 

LHRH; . 
[N-Ac-aza-GIy^-D-4-CI-Phe2-D-1-NaP-N-Me-Tyr«-D-Lys«(N-epsilon-nic^^^ 

Ala^ojLHRH; 
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[N-Ac-aza-Gly^-[M-a-Phe2-D-3-BaP-N-Me-Tyr5.D-Lys^(N-epsilonHilc^^ 
Alaio]LHRH; 

[N-A(>Sar^-D-4-CI-Phe2-D-1-NaP-N-Me-Tyr«-D-Lys«(l4^psjlon-nlcotj^ 

[N-Ac-Sar^-l>4-CI-Phe2-D-1-Na|3-N-Me-Tyr5-D-3-Pal^-D-AIai°]LHRH; 

[N-Ac-D-4-C^-Phe1-D-4-CI-Phe2-D-3-Bai3-^^Me-Tyr5-D-Lys«-D-Ala'°]^^ 

[N-Ac-D-4-CI-Phdi-D-4<)l-Phe2-D-1-NaP-N-Me-Tyr5-D-Lys«-I>Ala'^ 

[N-Ac-D-4-ChPhe^-D"4-C!-Phe2-E>1-Na|3-N-Me-Tyr5-E>Lys^(N-epsilon-^ 

[N-Ac-D-2-NaP-[>4-CI-Phe2-D-1-NaP-N-Me-Tyr^-D-Lys^(N-epsi!on-nico^ 

AlaiojLHRH; 

[N-Ac-aza■<3ly^-D-4-(CI-Phe2-I>1TNaP-^^Me-Tyr5-D-Lys^(^l-ep^lon-nicoti 
Sar^O]LHRH; 

[N-Ac-D-2-NaP-D-4-CI-Phe2-[>1-NaP-N-Me-TyrS-D-Hdt^-Lys«(N-€psilon-isoprop 
[N-Ac-D-4-CI-Phei-D-4-CI-Phe2-D-3-Ba|3-N-Me-Tyr5-D-Lys«^ 
[N-Ac-D-2-NaP-D-4-CI-Phe^D-3-Pal^N-Me-TyrS.D-Lys^(N-«psito^^ 
Ser^«^]LHRH; 

[I^Ac-D-2-Nal^-D-4-CI-Phe2-D-1-Nal3-N-Me-Tyr5-D-Lys^(N-e^ilon-nicotiny 

[N-Ac-D-2-NaIi-D^hPhe2-[>3-Pal3-NMeTyi*-(>Arg«-(N®.N'Q-<JiB^^^ 

[N-Ac-D-2-Nan-D-4-CI-Phe2-[>Trp3-NMeTyr5-D-Sei*-(C)-alpha-L-Rha)-A2agly^^ 

[N-Ac-D-2-NaP-D-4-CI-Phe2>l>PaP.NMeTyrS-D-Ci1«-D-Ala^o]LHRH; 

[N-A(>D-2-Nal'-D-4-CI-Phe2-D-PaP-NMeTyr5-D-Hcit«-D-Ala^0]LHRH; 

[N-Ac-D-2-Nal^-D-4-CI-Phe2-l>PaP-NMeArg5-D-4-(4-methoxyben2oyl)Ha^ 

[N-Ac-D-2-NaP-E)-4-CI-Phe2-l>PaP-NMoTyi«-D-Lys^(r^ 

Azagly^O]LHRH; 

[N-Ac-A2agly^-I>4-CI-Phe2-E>~1-NaP-NMeTyr5-D-Lys^-(N-epsilon-nicotinyl)-Lys3^ 
Azagly^^hLHRH; 

[N-Ac-l>2-Nal^-D-4-CI-Phe2-D-PaP-NEtTyr5.D-Lys^(N-epsllon-nic^^ 
LHRH; 

[N-Ac-D-2-NaP-D-4-C!-Ph©2-D-PaP-^^isopropyI-Tyr5-D-Lys5(N-epsilon^^ 
b-Ala^O]LHRH; 

{N-Ac-D-2-Nal^-D-4-CI-Phe2-D-PaP-Sei^(0-P03H2)-NMeTyrS-D-Lys^(N-epsilonH^ 

isopropyl)-D-Ala^'>]LHRH; 

[N-Ac-D-2-Nal^-D-4-Cl-Phe2-D-PaP-Ser*-NM8TyrS-(0-P03H2)-D-Lys^(N-epsiIon^ 
isopropyl)-D-AlaiO]LHRH: 

[N-Ac-Azagly^-D-4-CI-Phe2.D-Na|3-Ser*(0-P03H2VNM8Tyr5-C)-Lys^(N-epsilon-n'i^^^ 
isopropyl)-D-AIaio]LHRH; 

[N-Ac-Azagly^-D-4-C!-Phe2-I>Nal3-NMeTyr«-(0-POaH2hD-Lys?(N-epsilon-n^^ 
isopropyl)-D-Ala^o]LHRH: 

[N-Ac-D-2-NaP-D-4-CI-Phe^D-Pal^(N'-0)dde)-NMeTyr5 -[>Lys^ (N-ep^^ 
isopropyl)-D-AIa^o]LHRH; 

[r^Ac-l>2-NaI^-D-4-CI-Phe2-D-PaP-NMeTyr5-D-Lys^(N-epsilon-nic»tinyl-^ 
D-AIaiO]LHRH; 

N-Ac-Gly-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nlcotinyl)-Leu-L^ 
AlaNH2; 

N-Ac-D-2-Nal-D-4-ChPhe-D-4-Thiaz-Ser-N-Me-Tyr-D-Lys(IShepsilon^ 
Pro-D-AlaNH2; 

I^Ac-D-2-Nal-D-4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(N-epsilon-ni^^ 
Pro-SarNH2; 

N-Ac-D-4-CI-Phe-[M-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-N-Me-Leu-Arg-Pr(>D-AI^^ 

N-Ac-[M-CI-Phe-D-4-ChPhe-D-1-NaI-Ser-N-M©-Tyr-D-Lys-Leu-Arg-Prch^^ 

N-Ac-I>4-Cl-Phe-D-4-CI-Phe-E>1-Nal-Ser-N-Me-Tyr-D-Lys-Cha-Arg-Prc^ 

N-Ac-Sar-D-4-CI-Phe-D-1 -NaI-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 ; 

N-Ac-Sar-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-A!aNH2; 

I^Ac-Sar-D-4-CI-Phe-D-1-NaI-Ser-N-'Me-Tyr-D-3-Pal-Leu-Arg-Pro-D-AlaNH2; 

N-Ac-Sar-CM-CI-Phe-D-1-NaI-Ser-r^Me-Tyr-D-Lys(N-epsilon-nicoti 

N-Ac-Sar-D-4-CI-Phe-l -Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 ; 

N-Ac-GIy-D-4-CI-Phe-D-1 -Nal-Ser-N-Me-Ty r-I>Lys-Leu-Arg-Pro-l>AlaNH2 ; 

N.Ac-D-4-CI-Phe-D-4-CI-Phe-D-3-Bal-Ser-N-Me-Tyr-D-Lys-Leu-A^^ 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D•Trp(formyl)-Ser-^^Me-Tyr-D-Lys-Le^ 
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N-Ac-D-4'Cl-Phe-D-4-ChPhe-N-Me-l>1-NaI-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro^ 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Nal-Ser-N-Me-Tyr-D-Lys(N-^psilon-ni 

N-Ac-CM-CI-Phe-D-4-CI-Phe-D-2-Thia-Ser-Tyr-D-Lys-LeiJ-Arg-P 

N-Ac-l>4-Cl-Phe-D-4-Ci-Phe-D-1-Nal-Ser-N-Me-Tyr-D-H-Cit-Leu-Arg-PrchD-^ 

N-Ac-[)-4-CI-Phe-D-4-CI-Phe-D-3-Bal-Ser-N-Me-Tyr-D-Lys(N-epsilon-isopropyl)-Le 

N-Ac-D-2-Nal-D-4-Cl-Phe-[>3-PahSer-N-Me-Tyr-D-3-Pal-Leu-Lys(N-ep 

N-Ac-D-2-NaI-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-^psilon-2-^^^ 

isopropyl)-Pro-[>AlaNH2; 

N-Ac-Sar-4>-4^FPhe-D-1-Nal-Ser4l-Me-Tyr-D-Lys(N-epsilon-^^^^ 
AlaNHa; 

N-Ac-Sar-D-4-Cl-Phe-D-3-BaI-Ser-N-Me-Tyr-D-Lys(N-epsilon-ni(xrt!n 
Aia-NHa; 

N-Ac-alpha-Azagly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys{N-epsilon-nte^^ 
isopropyl)-Pro-D-AlaNH2; 

N-Ac-D-2-Nal-D-4-CI-Phe-I>3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-nicofi 
N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-nicotinylhN-Me-U 

isopropyl)-Pro-D-AIaNH2; 

N-Ac-D-4-CI-Phe-[>^l-Phe-D-2-Thia-Ser44-Me-Tyr-D-Lys(N-ep^ 
NH2; 

N-Ac-D-2-Nal-D-4<:i-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsn 

Pro-D-AlaNHa; . 
N-Ac-D-2-Nal-D-4-Cl-PhG-D-3-Pa!-Ser-I^Me-Tyr-D-Lys(N-^^ 

Pro-D-AlaNHa; 

N-acetyl-alpha-aza-aIanyi-D-3-(4'Chlorophenyl)alanyhD-3-(1-naphthyl) 

lysyl(N-epsiIon-Hiicxrtinyl)-!eucyHysyl(N-epsiIon-isopropylhprolyl-D-alanylam 

N-acetyl-a!pha-aza-3-(4-chlorophenyl)alanyl-D-3-(4-chlorophenyl)ala^^ 

methyl-tyrosyl-D-lysyl{N-^ps]lon-nic»tjnylhleucyl-lysyl(N^^^^ 

N-acetyI-alpha-a2a'3-(2-naphthyl)aJanyi-C>-3-(4H:hlorophenyl)alanyl-^ 

methyl-tyrosy!-D-lysyl(N-epsilon-nic»tinylhleucylMysyl(N-epsllon-i 

r^acetyMpha-aza-phenyIalanyl-D-3-(4-chIorophenyl)a^^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)IeucyHysyl(N-epsnon-isopropyO^ 

N-acetyl-a!pha-aza-3-(4-fluorophenyl)aianyl-l>3-(4-chlorophenyl)aIan^ 

memyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyMysyl(N-epsilon-lsoprop^ 

N-acetyl-aIpha-a2a-sarcosyl-D-3-(4K5hlorophenyl)alanyl-D-3-(1-naphthyl)al^ 

D-lysyl(N-epsilon-nlcotinylHeucyHysyl(N-epsilonHSOpropyl)-prolyl-^^ 

N-methyl-alpha-aza-pyroglutamyhD-3-(4K:hlorophenyl)alanyl-D-3-(1-naphthyO 

tyrosyl-D-lysyl(N-epsilon-nicotinylHeucyMysyl(N-^psilon-isopropyl)-prolyI-D-alanyl^ 

N-ac8tyl-alpha-a2a-tyrosyKO-methyl)-D-3-{4^hlorophenyl)^^ 

methyl-tyrosyl-D-lysy!(N-epsllon-nicotinylHeucyl-!ysyl{N-epsiIon-isopropyl)-^^^^ 

N-acetyl-alpha-aza-3-(3-b8nzthienyl)alanyl-D-3-(4Kihlorophenyl)alany 

methy!-tyrosyl-D-lysyl(N-epsilon<iicotinyl)-leucyl-lysyl(N-epsilon^soprppyl)-proly 

N-acetyl-alpha-aza-3-(2-thienyl)alanyl-D-3-(4<jhlorophenyl)aIan 

methyl-tyrosyl-DHysyl(N-epsilonHrija>tinyl)-teucyHysyKN-^ps^ 

N-acetyl-a!pha-aza-glycyl-D-3-(4-chlorophenyI)alanyI-D4ryptyI-sei7^ 

epsilon-nlcotinyl)-leuc^l-lysyl(N-epsUon-isopropyl)-prolyl'-D-aianylamide; 

N-acelyl-aIpha-aza^lycyl-l>3-(4-chlorophenyl)aIanyl-D-try^ 

D-Iysyl(N-epsilon-nicotinyI)-leucyl-lysyl(N-epsilonHsopropyl)-prolyl-D-aianylam 

N-acetyl-alpha-aza-^lycyI-D-3-(4-chlorophenyl)alanyl-D-3-(34)en2thienyl)^^^ 

D-lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilorvisopropyl)-prolyl-D-a!anylamide; 

N-acetyl-alpha-aza-^lycyl-D-3-(4^hlorophenyl)alanyl-D-3-(4K:hloro^^ alpha-methyl- 

tyrosyl-D-lysyl(N-epsilon-nicotlnylHeucylMysyKN-epsilon-isopropyl)-prolyl-C>alan 

N-acetyl-alpha-aza-glycyl-D-3-(4^h(orophenyl)alanyl-D-3-(cyclohexyl)alanyl-se 

lysyl(N-epsilon-nicotinyl)-leucylHysyI(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-glycyl-D-3-(4-chlofophenyl)alanyhD-3-(2-mienyl)al^ 

lysyl(N-epsilon-nlcotlnyl)-!eucyl-!ysyl(N-epsilon-lsopropyl)-prolyl-D-alanylamide; 

^^acetyl-alpha-aza-glycyl-D-3-(4-chlorophenyl)alanyi-D-3-<4-thiazolyl)alanyl-seryl-N-al^^ 

lysyl(N-^psilon-nicotlnyl)-leucyl-lysyl(N-epsilon-isopropylHDrolyl-D-aIanylamide; 

N-acetyl-alpha-aza-glycyl-D-3-(4-chlorophenyDaIanyl-D-3-(3-pyridyl)alanyl-se^ 
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lysyl(N-epsilon■fllcotinyl)-leucyl-lysyl(^^epsilo^^isopropyl)-proIyhD-ala^ 

N-acetyhalpha-aza-g!ycyl-D-3-(4K:hIorophenyl)alanyl-D-tryptyl-seryhN-aIpha-m 

lysyI(N-€psilorhnicotinyl)-leucyWysyl(N-epsi!on-isopropyl)-pro!yl-D-alanylami(te 

N-acetyl-alpha-aza-glycyhD-3-(4-chlorophenyl)a!anyl-D-tryptyI(N-indoIe-fom 

(<>methyl)-DHysyl(N-epsilon-nicotinyl)-leucyl-lysyl(^^epsilon-lsopropyl)-prolyl-^ 

N-acetyl-alpha-aza-^lycyI-D-3-(4K:hlorophenyl)alany!-[>3-(3-benzthlenyl)^ 

{Omethyl)-D-lysyl(N-€psilon- nlcotinyl)-IeucyI-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 

^^acetyl-alpha-aza-glycyl-[>3-(4K:hlorophenyl)alany^[>-3-(4K:htorop^ 

tyrosyl(C><nethyl)-D-lysyl(N-epsiIon-nicotinyl>-leucyl-lysyKN-epsil^^^ 

N-acetyl-alpha-aza-glycyl-D-3-(4K:hloropheny!)alanyl-D-3-(cyc!ohexyl)alanyl-^^ 

methyi)-D-lysyl(N-epsilon-nicotinyl)-l8ucyl-lysyl(N-epsilon-isopropyl)-pro!yhD-ala^^ 

N-acetyI-a!pha-aza-glycyl-C>3-(4-chlorophenyl)aIanyl-D-3-{2-thienyl)al^^ 

methyl)-C>lysyl(N-epsilon-nl(X)tinyl)-leucylHysyl(l^epsilon-isopropyl)-prolyl-^ 

N-ac^tyl-a!pha-aza-glycyl-D-3-(4-ch!orophenyl)aIanyf-D-3-(4-thlazolyl)alanyl-ser^^^ 

methyl)-D-lysyl(N-epsiIon-ni(X)tinyl)-!eucyl-Iysyl(N-epsilonHsopropyl)-prol^ 

N-acetyl-alpha-a2a-glycyl-D-3-(4-chlorophenyl)alanyl-D-3-{3-pyridyl)^^ 

methyl)-D-lysyI(N-epsiIon-nicotiny!)-leucyl-lysyl(N-epsllon^TO 

N-acetyI-alpha-aza'^lycyl-l>3-(4-chIorophenyl)alanyI-D-3-(3-benzthl8nyl^ 

(<>methyl)-D-lysyI{N-epsilon-nlcotinyl)-leucyl-lysy!(N-epsilon-isopropyl)-prolyh 

|Shacelyl-sarc»syl-D-3-(4K:hlorophenyl)alanyl-D-tryptyl-sei7h 

nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-I>alanylamide; 

N-acetyl-sarcosyl-D-3-(4-chlorophenyl)alanyl-D-tryptyI(N-indole-for^ 

(N-«psilon-nicotinyl)-leucyl-lysyl(N-epsiIon-lsopropyl)-prolyl-C>alanylamide; 

t^acetyl-«arcosyl-D-3K4<;hIorophenyiyalanyl-D-3-(3-benztf^ 

(N-epslIon-nicotlnylHeucyi-lysyl(N-^psilon-isopropyl)-prolyl-D-alanyl^ 

N-acetyl-sarcosyl-[>^-{4-chlorophenyl)aIany!-D-3-(4-chlorophenyl)alanyl^ 

lysy!(N-epsilon-nicotlnyl)-leucyhlysy!{N-epsilon-isopropyl)-prolyl-D-alanyl^ 

^^ac©tyl-sarcosyl-D-3-{4-chlo^ophenyl)alanyl-D-3-(cyclohex~yl^ 

epsi!on-ntcotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-I>alanylamide; 

N-acetyl-sarcosyhD^-(4-chlorophenyl)alanyl-D-3-(2-thienyl)alanyl-^ 

epsilon-nlcotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proIyl-D-a!anylamide; 

N-acety!-sarcosyl-D-3-(4-chlorophenyl)alanyh[>3-(3-pyrldyl)al^ 

epsi!on-nicotinyr)-leucyhIysyl(N-epsilon-isopropyl)-prohr 

N-acetyl-alpha-a2a-gIycyl-D-3-(4-chlorophenyI)alanyl-[>tryptyl-seryl-^^a!ph^^ tyrosyI-D-3-{3-pyridyl)- 

alanyl-leucyl-lysyl(N-0psilon-isopropyI)-prolyl-D-alanylamidG; 

N-a£»tyl-a!pha-aza-gIycyl-D-3K4K:hlorophenyl)alanyl-D-tryptyl(N-indo 

D-3-(3-pyridyl)alanyl-leucyl-lysyI(N'^psi!on-isopropyl)-prolyl-D-aIanylamide; 

N-acetyl-alpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-E>3-(3H3en^ 

D-3-(3-pyridyi)alanyhleucyl-lysyl(N-epsilon-isopropyl)-proIyI-D-aJany!amide; 

N-acetyI-alpha-a2a-glycyl-D-3-(4-chiorophenyl)alanyl-D-3K4-chlorophenyl)alan^ 

tyrosy!-[>3-(3i>yridyl)alanyl-leucyl-lysyl(N-epsi!on-isopropyl)-p 

N-acetyl-alpha-aza-glycyl-D-3-(4-ch!orophenyl)alanyl-D-3-(cycIohexyl)alan^ 

3-(3-pyridyl)alanyHeucyHysyl(N-epsilon-isopropyl)-proly!-D-alanylamide; 

N-acetyhalpha-aza-glycyl-D-3K4K;hlorophenyl)aIanyl-D-3-(2-thienyi^^ 

(3-pyridyl)alanyl-leucyMysyl(l^psilon-isopropyl)-proIyl-l>aIanylamide; 

N-acetyhaipha-aza-glycyl-D-3-<4K:hlorophenyl)a!anyl-[>3-(4-thla20lyl>alanyh^^ 

3-(3-pyridyl)alanyl-!eucyl-lysyl(N-epsilon-isopropyl)-pro!yl-D-alany!amide; 

N-acetyl-alpha-aza^Iycyl-D-3-{4<hlorophenyl)aianyl-D-3-(3-pyridyl)alanyl-se^ 

(3-pyridyl)alanyl-leucyHysyl(N-epsi!on-isopropy!y-prolyl-D-aIanylamide; 

N-ac8tyl-alpha-aza-glycyl-D-3-(4-fluorophenyl>alanyl-D-tryptyl-sei7l-N-alph^^ 

epsllon-nicotinyl)-leucyl-lysy!(N-epsnon--isopropyl)-prolyl-D-alany!amide: 

N-acetyhalpha-aza-^lycyhD-3-(4-fluorophenyl)alanyhD-tryptyl(N-lndole-fo^ 

D-lysyl(N-epsilon-nicotinyl)-leucyl-!ysyl(N-epsilon-isopropylHDrolyl-D-a!anylamide: 

N-acetyl-a!pha-aza-glycyl-D-3-(4-fiuoroph8nyl)alanyl-[>3-(3-benzthienyl)ala^^ 

D-Iysy!(N-epsilon-nicotinyl)-leucyl-lysy!(N-epsiIon-isopropyl)-prolyI-D-alanylamide; 

N-acetyl-alpha-a2a-^lycyl-D-3-{4-fluorophenyl)alanyl-D-3-(4-chIorophenyl)al^^ 

tyrosyl-D-lysyl(N-epsiIonHiicolinyl)-l©ucyHysyl(N-epsiIon-isopropyl)-pro 

N-ac8tyl-alpha-aza-glycyl-D-a-(4-fluorophenyl)2Janyl-D-3-(cyclohe)cyO 
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lysyl(N-eps!lorwiicotinylhleucyl-lysy!(N-epsilon-isopropyl)-prolyl-^^^ 

N-acetyl-a!pha-aza-gIycy!-D-3-(4-fluorophenyl)alanyl-D-3-{2-thienyl)^ 

lysyl(N-epsilon-nlccrtinylHeucyl-lysyI(N-epsilon-isopropyO-prolyl-D'^y^ 

N-acetyl-alpha-aza-glycyl-D-3-(4-f]uorophenyl)alanyl-[>3-(4-thia20lyl)alanyl-^ 

lysyl(N-epsilon-nlcoftinyl)Heucyl-!ysyl(N-epsiIon-isopropyl)-proIyl-D-alan 

N-acetyl-alpha-aza-^tycyl-D-3-{4-fluorophenyI)alanyl-D-3-{3-py methyl-tyrosyl-D- 

lysyl(N-epsllon-nicotinyl)-leucyl-lysy!(N-epsiion-isopropyl)-prolyhD-alanyIarnide; 

N-acetyI-alpha-aza-g!ycyl-D-3-(4-fluorophenyl)alanyl-b-3-(3-qulnolyl)^ 

lysyl(r^^psi!on-nicotinyl)-leucyl-lysyKN-epsilon-isopropy^^^^ 

N-acetyI-a!pha-aza-glycyl-D-3-(2-naphthyl)alanyl-D-tryptyl-seiyl-N-alp^^^ 

nicotinyl)-leucyl-lysyl(N-epsllon-isopropyl)-prolyl-D-alanylamide; 

N-acety!-alpha-aza-^lycyl-D-3-(2-iiaphthyl)alanyl-D-trypty!{NHnd 

lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsiIorv-lsopropyl)-prolyl-D-^ 

N-acetyl-alpha-azshglycyl-D-3-(2-naphthyl)a!anyl-l>3-(3-beiizm 

lysyl(N-epsnon-nicotinyl)-leucyHysyl(N-epsnonHsopropylH)rolyl-D-alan^ 

N-acetyl-alpharaza-glycyl-D-3-(2-naphthyl)alanyl-D-3-(4^hIoro^^ 

lysyl(N-epsilon-n?cotinyl)-leucyWysy!(N-epsnon-isopropyl)-proly^ 

N-acetyl-alpha-aza-glycyl-D-3-(2-^iaphthyl)aIanyl-D-3-(cyclohexyl)aIan 

(N-«psilon-nl(X)tinyIhIeucyl-lysyl(N-epsilon-isopropyl)-prolyhD-aianylamlde; 

N-acetyl-alpha-aza-^lycyl-D-3-(2-naphthyl)alanyl-D-3-(2-thienyl)aI^^^ 

(N-epsilon-nicotinyl)-!eucyl-lysyi(N-epsilon-isopropyl)-prolyl-D-alanyla^ 

N-acety!-aipha-aza-^lycyl-l>3-(2-napWhyl)danyl-D-3K4-thiazofyl)a!a^^ 

(N-epsilonHiicotinylHeucylHysyl(N-epsilorhisopropyl)-prolyl-D-aIanyl^ 

N-acetyl-alpha-aza-glycyl-D-3-(2-naphthyl)aIanyl-D-3-(3-pyridyl)alanyh^ 

(N-^psilon-nicotlnylHeucyWysyKN-epsilon-isopropylhprolyl-^^^ 

N-acetyl-aIpha-aza-^lycyl4>3-(2-naphthyl)alanyI-D-3-(3K?uinolyl)alanyi^^^ 

(N-epsilon-nicotinyl)-leucyl-lysyI(N-epslIon-isopropyl)-prolyl-D-alanyla^ 

N-acetyl-alpha-aza-^lycyl-D-phenylalanyl-D-tryptyl-seryhN-alphaHf^ 

leiicyl-lysyl(N-epsiloii-lsopropyl>-prolyl-D-alanylamide; 

^^■acetyI-aIpha-aza^glycyl-D-phenylaIanyl-D-tl7PtyK^Wndole4o 

epsilon-nicotinyl)-leucyl-lysyl(N-epsnonHSopropyl)-prolyl-D-alanylainide; 

N-acetyl-alpha-aza-^Iycyl-D-phenyIaIanyl-D-3-(3-ben2thienyl)alanyl-seryl^^^ 

epsnon-mcotinyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyl-D-alany!am 

N-acetyl-aIpha-aza-^lycyl-D-phenylalanyl-D-3H4-chlorophenyl)alanyl^^^ 

epsilon-nicotinylHeucyl-lysyl(N-epsilon-isopropylH5ro1yl-D-a!anylami 

N-acetyl-alpha-a2a-^lycyI-l>phenyla!anyl-E>3-(cyciohexyl)alany!-sei7l-N-^ lysyI{N- 

epsiIon-nicotinyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyI-alpha-a2a-glycyhD-phenylalanyl-D^-(2-thienyI)alanyl-seryh 

epsilon-nicofinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-aIanylamide; 

N-acetyl-a!pha-aza-^!ycyl-Di)henylalanyl-D-3-(4-thla2olyl)alanyl-seryl-N-^^ 

epsHon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-^lycyl-Di3henylaIanyi-D-3-(3-pyridy!)alanyW^^^ 

epsilon-nicotinyl)-IeucyWysyl(N-ep^lon-lsopropyiy-prolyl-D-alanyl^^ 

N-Ac-D-2-Nal-alpha-a2a-4-CI-Phe-E)-3-PahSer-N-Me-Tyr-D-Lys(N-epsilon^^ 

isopropyl)-Pro-D-AiaNH2; 

N-acetyhD-3K2-naphthyl)alanyl-aIpha-aza-3-(2-naphthyl)alan^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyi)Meucyl-lysyI(N-epsilon-lsopropylH)rolyl-^ 

N-acetyl-D-3-(2-naphthyi)alanyl-alpha-aza-3-(4-fIuorophenyl)alanyl-D-3-(3-pyri 

methyl-tyrosyl-D-Iysyl(N-epsilon-nicotinylhleucyl-lysyl(N-epsilon-lsopropyl)-prolyl-^ 

N-acetyl-D-3-(2-naphthyl)alanyi-alpha-aza-3-(4-methoxyphenyl)alanyl-D-^^^ 

miBthyhtyrosyl-D-lysyI(N-epsilon-^iicotinylHeucyHysyl(N-epsltonH 

N-acetyl-D-3-(2-naphthyl)alanyl-alpha-aza-ti7Ptyi-D-3-(3-pyridyl)a^ tyrosyl-D-Jysyh 

(N-epsilon-nicotlnyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-ac»tyl-D-3-(2-naphthyl)a!anyl-alpha-aza-3-(3-benzthienyl)al^ 

tyrosyl-D-lysy!(N-epsilon-nicotinyl>-leucyl-lysyl(N-epsilon-isopropyl)-prolyI-E>alanyla^ 

N-acetyl-D-3-(2-naphthyl)alanyl-alpha-aza-3-(cyclohexyl)alanyl-D-3-(^^ 

tyrosyl-D-lysyl(N-epsHon-nlcotinyl)-leucyl-lysyI(N-«psilon-isopropyl)-prolyl-D-aia^ 

N.ac»tyl-I>3-(2-naphthyl)alanyl-alpha-aza-3-(2-thienyl)alanyl-l^^ 
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tyrosyI-D-Iysyl(N-epsilon-nicotinyl)-leucyI-lysyl(N-epsilonHsopropyl)-prolyl-C^ 
N-Ac-aipha-a2a-Gly-alpha-aza-4-C^Phe-D-1-Nal-Ser-^^Me-Tyr-D-Lys(N•^psllon-nic^^ 
isopropyl)-Pro-D-AIaNH2 ; 

N-ac«tyl-a!pha-aza-gtycyl-alpha-aza-3-(4-chlorophenyl)alanyl-[>3-(3-benzthienyl)alanyl-^^ 

tyrosyI-D-lysyl(N-epsilon-nicotinyl>-leucyWysyl(N-epsilon-isopropyl)-proIyl-D-alanyla^ 

N-acetyl-alpha-aza-^lycyl-alpha-a2a-3-(4K:hlorophenyl)a!aiiyl-D-try^ 

{N-epslion-nicotinyl)-leucyhlysyl(N-epsilon-isopropyl)-prolyl-I>alanylarTiide; 

N-acetyl-aIpha-a2a-^lycyl-aIpha-aza-3-{4-chlorophenyl)alanyI-D-tryptyl(N-indol^^^ 

methyl-tyrosyl-D-lysyI(l^psilon-nicotinyl)-leucyHysyl(N-eps^ 

N-acetyl-aIpha-aza-^lycyl-alpha-aza-3-(4-ch!orophenyl)alanyl-D-3-(4- alpha- 

methyl-tyrosyl-D-lysyl(N-epsilon-nic^tinyl)-leucyl-lysyl(N-epsilon-jsopropyl)-proIyl-D-a^ 

N-acetyl-alpha-aza'^lycyl-aIpha-aza-3-(4-chlorophenyl)aJanyl-D-3-(2-thienyO 

tyrosyl"D-lysyl(^^^psilo^hnicotinyl)-IeucyI-lysyl(N-eps^lon-isopropyl)-prolyl-I>al 

N-acetyl-alpha-a2a-^lycyl-alpha-aza-3-(4H:hlorophenyl)alanyl-l>^(2-naph^ 

tyrosyl-l>lysyl(N-epsilon-nic»tinyl)-leucyl-lysyI(N-epsilon-isopropyl)-prolyl-D-alanyla^ 

N-Ac-Sar-alpha-aza-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotm 

isopropy!)-Pro-D-AlaNH2; 

N-acetyl-sarcosyl-a!pha-aza-3-(4K:hIorophenyl)alanyl-D-3-(3-b8nzthienyl)a!any^^^ 

D-lysyl(N-epsilorvnlcotinyl)-leucyl-lysyl(N-epsjlon-lsopropyl)-proly!-D-alanylamide^ 

N-ac»tyl-sarcosyl-alpha-a2a-3-(4Kih!oroph8nyI)alanyl-[>3-(2-thi8ny 

lysyl(N-epsilon-nicotinyl)-leucy!-lysyl(N-epslIon-isopropyl)-prolyl-D-alanylamide: 

N-acetyl-sarcosyl-aIpha-aza-3-(4-chlorophenyl)alanyhD-tiyptyl-seryl-N-a!pha-^ 

epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyf-D-alanylamide; 

N-acetyl-sarcosyl-aJpha-a2a-3-(4H:hlorophenyl)alanyl-I>trypty!(N-lndol^^^ 

D^lysyl(N-^slIon-nicotinyl>-leucyl-!ysyI(N-epsitonHSopropyl)-proty^^ 

N-acetyl-sarcosyl-aIpha-a2a-3-(4-chlorophenyl)alanyl-D-3-(4^hlo alpha-methyl- 

tyrosyl-D-lysy!(N-epsilon-nicotinyI)-leucyl-lysyl(N-^psilon-isopropyl)-prolyl-E>alanylamW 

N-acetyl-sarcosyl-a!pha-32a-3-(4-ch!orophenyl)a!anyl-!>3-(4-methoxyph 

tyrosyl-D-lysyf(N-epsiIon-nicotinyl)-leucyl-lysyl(N-^psilon-isopropyl)-proIyl-C>a^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-E>-3-{1-naphth 

tyrosyl-D-lysyl(N-epsllon-nicotinyt)-leucyl-lysy!(N-epsilon-isopropyI)-prolyI"[>alanylamid 

N-ac©tyl-C>3-^2-naphthyl)alanyl-D-3-(4-chlorophenyl)aIanyl-D-3-(3-ben2thte 

tyrosyl-D-lysy!(N-epsilon-nl<x)tlnyl)-leucyHysyl(N'^psllon-isopropyl)-prolyl-D^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyI-D-3-(2-thienyO 

tyrosyl-D-lysyl(N-epsilon-nlcotinyI)-!eucylMysyl(N-epsilon-isopropyl)-prolyl-D-alanyl^ 

N-acetyI-D-3-(2-naphthyl)alanyl-D-3-{4-chlorophenyl)alanyI-D-tryptyl-seryl-N-aIph 

epsllon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

^^acetyl-D-3-(2-naphthyl)alany^D-3-(4K:h!orophenyl)alanyl-D-trypty!(NH 

tyrosyl-E>Iysyl(N-epsilon-nicotinyl)-leucy!-lysyI(^^epsilon-lsopropyl>-pro!y^ 

N-acetyl-[>3-(2-naphthyl)alanyl-D-3-(4-^hlorophenyl)alanykD-tryptyl(r4-in^ 

tyrosyi-[>-lysyI(N-^psilorvni(X)tinyl)-leucyHysyl(N-epsilon-isopropyl^^ 

N-acetyl-D-3-(2-naphthyl)aIanyl-D-3-(4-chlorophenyl)alanyl-D-3-(4-mem 

methyl-tyrosyl-D-lysyI(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsllor>isopropyi)-proIyl-D-a^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyhD-tyrosyl(0-^ 

D-lysyl(N-epsiIon-nicotinyl)-leucyl-lysyl(N-epsiIon-isopropyl)-prolyl-D-alanyIami 

N-acetyl-D-3-(2-naphthy!)aIanyl-[>3-(4-chlorophenyl)alanyl-D-3-(3-quinoIyl)aIa^ 

tyrosyl-D-lysyl(N-epsjIon-nicotinyl)-leucyl-lysyI(N-epsllon-isopropyI)-prolyl-D-alanylamW^ 

N-acetyl-D-3-<2-naphthyOalanyl-D-3-(4-chlorophenyl)alanyhD-3-{cycloh0xyl)alan^ 

tyrosyl-!>lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-pr^^^ 

N-Ac-[>2-Nal-D-4-CI-Phe-N-alpha-a2a-3-Pal-Ser-N-Me-Tyr-D-Lys(N-«psllo^^ 

isopropyl)-Pro-D-AlaNH2; 

N-acetyl-D-3-(2-naphthyl)alanyhD-3-(4-<:hlorophenyl)aianyl-N-alpha-aza-3-(1-naphthyl)alan 

methyl-tyrosyl-D-lysyl(N-epsilorHiicotinyl)-(eucyl-lysyi(N-epsilon-isopropylV^ 

N-acetyl-D-3-(2-naphthyl)alanyl-[>3-(4K:hIorophenyl)alanyl-N-alpha-aza-3-(3-benzm 

alpha-methy!-tyrosy!-D-lysyl(N-epsilonHiicotinyl)-leucyl-lysyl(N-epsilon-isopropyi)-prolyl-C^ 

N-acetyl-[>3-{2-naphthyl)aIanyl-D-3-{4-chlorophenyl)alanyl-N-alpha-aza-ti^ methyl-tyrosyl- 

D-Iysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-pr^ 

N-acetyl-D-3-(2Hiaphthyl)aIanyl-[>-3-(4-chlorophenyl)alany^^ 
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alpha-methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)Meucyl-lysyl(N-epsilon-isopropyl)-proly 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-N-alpha-aza-ti7^^ 

alpha-methyl-tyrosyl-Wysyl(N-epsilon-ntcolinylHeucyWy8yl(N-epsllon^sopropy^^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-{4K:hlorophenyl)alanyl-N-aIpha-a2a-3-(4-methylphenyl)^^^ 

5 alpha-methyl-tyrosyl-D-lysyl(N-epsilon-nicotinylHeucyHysyl(N-epsilon-isopropyl^^^^ 
N-acetyl-D-3K2-naphthyOalanyl-D-3-<4-chlorophenyOalanyl4^alpha-aza-3-(2^^^ 
methyl-tyrosyl-D-lysyI(N-«psilonHiicotinylHeucyl-lysyl(N-epsilon-isopropylH3rolyl-D-ato^ 
N-acetyl-D-3-(2-naphthyi)alanyl-D-3-(4K:hlorophenyl)alanyhh^alpha-aza-3-(4-ch^^ 
alpha-inethyl-tyr<)syl-D-lysyl(N-epsilon-nicotinylhleucyl-lysyl(N-«psilon-isoprop 

10 N-acetyl-D-3K2-aiaphmyl)alanyl-D-3-(4K*lorophenyl)alanyl-N-alpha^a-3-(4-metho^^^ 
alpha-methyl-tyrosyl-D-lysyI(N-«psilon-flicotlnylHeucyHysyKI^silon-isopropyl^^ 
N-acetyl-[>3-(2-naphthyl)alanyl-D-3-(4Krfilorophenyl)alanyl-N-alpha-aza-3-(3-qui^^ 
methyl-tyrosyM>lysyl(N-epsilonHiicotinylHeucyl-lysyKN-epsilorHSop 
N-acetyhD-3-(2-naphmyl)alanyl-D^-(4<hlorophenyOalanyhN-alpha-aza-3-(c^^^ 

15 methyI-tyrosyh[>lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon^sopropylHjrolyl-D-ala^ 
h^Ac-a2a-Gly-D-4-CI-Phe-D-1-Nal-N-Me-Ser-Tyr-l>Lys(N-epsilon-nicotinyl)-N-^ 
IsopropyO-Pro-D-AlaNHa: 

^^-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-N-Me-Ser-^^Me-Tyr-D-Lys(N-epsilon^1icotinyO-l^ 

isopropyl)-Pro-D-AlaNH2: 
so N-Ac-aza-6ly-D-4-CI-Phe4>-1-Nal-Thr-N-Me-Tyr-D^.ys(N-epsitoiHiicofin 

Pro-D-AIaNHz; . . ' ^. „ 

l*-Ac-aza-Gly-D-4-CI4*e-D-1-NaI-Alarr>^I\te-Tyr-D4:y8(N-epsito^^ 

isopropyl)-Pro-D-AlaNH2; .. ... n 

N-Ac-a2a-GUy-[>4-ChPhe-D-1-Nal-Gln-N-M9-Tyr-D-Lys(N-epsilonHiicotinyl)-Leu-Lys(N-ep^^ 

N-Ac-D-2-Nal-D^CI-Phe-D-3-Pal-Ser-N-Me-Tyr(0-rite)-^^ 

isopropyl)-Pro-D-AJaNH2; 

N-Ac-a2a-G!y-D-4-Cl-Phe-D-1-Nai-Ser-N-Me-Tyr{0-Me)-D-^^ 

isopropyl)-Pro-D-AlaNH2 ; , „ 

30 N-Ac-a2a-GIy-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Phe-D-Lys(N^p^^^^ 

Pro-D-AlaNHz; , ■ , 

N-Ac-aza-GIy-D-4-CI-Phe-!>1-Na!-Ser-N-Me-4-F-Phe-D-Lys(N-epsilon-nicotinylHeu-Lys 

isopropyI)-Pro-D-AIaNH2; ^ ,^ . 

N-Ac-Sar-D-4-Cl-Phe-D-3-Bal-Ser-N-M©-Tyr(0-Meh[>-Lys{N-epsilon-nicoti 

55 Pro-D-AIaNH2; . ... ix 

N-Ac-aza-Gly-D-^l-Phe-D-l-Nal-Ser-N-Me-Arg-I^LysCN-epsllo^^ 

Pro-D-AlaNH2; . ' ^ . . 

N-Ac-D-2-Nal-D-4.CI-Phe-D-3-PahSer-N-Me-Lys(N-epsilor^nic^^^ 

epsilon-isopropyl)-Pro-D-AiaNH2; . 
40 N-Ac-D-2-Nal-D-4-CI-PheH3-3-Pal-Ser-N-Me-Om(N<Ielta-nicotinylh^^ 

D-AlaNHe; 

r^Ac-aza-GIy-l>4-CI-Phe-D-1-Nal-Ser-N-Me-Arg-D-Lys(r4-epsilon-^ 
N-Ac-D-2-Nal-D^C!-Phe-D-3-Pal-Ser-N-Me-Arg-D-Lys{N-«psi^ 

D-AlaNH2; . : 

45 N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-N-Me-Hcit(NH2hD-Lys(N-epsilon-nicotinyl>^ 

isopropyl)-Pro-C>-AlaNH2; 

N-Ac-E>2-Nal-D-4-CI-Phe-l>3-PahSer-N-Me-Hcit(NHAc)-D-Lys(N-epsil^ 

isopropyl)-Pro-D-AlaNH2; ... ... n » 

N-Ac-aza-Gly-D-4-C!-Phe-D-Tmp-Ser-N-Me-Tyr-D-Lys(N-epsilon-^^^^ 

N-Ac-D-2Wd^ 

N-acetyl-E>3-(2-naphthyl)alanyl-D-3-(4^chIorophenyl)alanyl-D-^ 
tyrosyl-D-lysy!-leucyl-Iysyl(N-epsilon-lsopropyl)-proIyM>alanylamide; 
N-acetyl-D-3-(2-naphthyl)alanyhD-3-(4^hlorophenyl)a!anyI-D-3-{^^ 
55 tyrosyl-D-ornithyl-Ieucyl-lysyI(N-epsilon-lsopropyI)-prolyl-D-alanylamide; 
N-acetyl-D-3-(2-naphthyl)aIanyl-D-3-(4<:hlorophenyl)alanyl-D-3-(^^^^ 
tyrosyl-l><:itmIIyl-leucyl-lysyl(N-epsilon-isopropyI)-prolyl-D-alanylamid 
N-acetyl-D-3-(2-naphthyl)alanyl-D.3-<4'Chlorophenyl)alanyl-D-3-(3-pyrldyl)^^ 
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tyrosyI-D4tomocitmllyl-leucyl-lysyl(N-epsilon-isopropyl)-proIyl-D-alanylarnide; 

N-acetyhD-3-(2-naphthyl)aJanyl-D-3-(4-ch!orophenyl)aianyl-[>3-(3-pyridyl)al^^ 

tyrosyl-D-arginyl(N°<liethyl)-leucyl-lysyl(N-€psilc^-isopropyl)-prolyl-D-alanylam!de; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-ch!orophenyl)alanyl-D-3-(3'pyridyl)^^^ 

tyrosyI-D-arginyl-leucyI-lysyl(N-epsilon-isopropyl)-prolyi-D-alanylamide; 

N-Ac-D-2-NaI-[>4-CI-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(N-epsilon^^ 

D-AlaNH2; 

N-Ac-D-2-Nal-D-4-Cl-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Ser{0-alpha-L-Rha)-l^ 
AIaNH2; 

N-Ac-D-2-Nal-D-4-CI-Phe-l>3-Pal-Ser-I^Me-Tyr-D-Lys(N-epsilor^ 
Pro-D-A!aNH2; 

N-Ac-Sar-[>4-CI-Phe-D-1-NaI-Ser-^^Me-Ty^D-Lys(N-epsilon-nicoti 
Pro-OAIaNHa; 

N-Ac-aza-Gly-D-4-a-Phe-D-1-Nal-Ser-N-Me-Tyr-[>Lys(N-eps!lon-nlc»t!nyl^ 
Pro-D-AlaNH2; 

N-Ac-Sar-D-4-a-Phe-D-1-l^-Ser-N-Me-Tyr-D-Lys(N-epsilon-^icotinyl)-Ser-Lys(^ 
AlaNH2; 

N-Ac-Sar-[>4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsnon-nlcotinyl)-Ser-N^ 
N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(N-epsilorhnicoti 
N-Ac-D-2-Nal-D-4K)l-Phe-D-3-PaI-Ser-N-Me-Tyr-D-Lys(N-epsilor^ 
Pro-D-AlaNH2; 

N-Ac-D-2-Nal-D-4-CI-Ph8-D-3-Paf-Ser-h^Me-Tyr-D-Lys(N-epsiloi>nlcoti 

N-Ac-D-2-NahD-4-CI-Phe4>3-PaI-Ser-N-Me-Tyr-D-L^^ 

D-AlaNH2; 

N-Ac-D-2-Nal-D-4-a-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilonH^ 

Pro-D-AIaNH2 ; 

N-Ac-Sar-l>4-CI-Phe-l>1-Na!-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys^^^ 
aza-GlyNHa; 

N-Ac-aza-<3ly-[>4-a-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys{N-epsilorvnic^^ 
Pro-D-SerNH2: 

N-Ac-l>2-Nal-D-4-a-Phe-D-3-Pal-Ser-NMe-Tyr-D-Lys(N-epsilorvnicotinyI^ 
AzaglyNH2; . 

N-Ac-D-2-Nal-C>-4^)I-Phe-D-3-Pal-Ser-N-Me-Arg-l>Mbha-LBU-Ai^-Pix)-[^ 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Harg(N°,NQ^^ 

and 

N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-PahSer-NmeTyr-I>Cit^-eu-Arg-Pr<)-D-AlaNH^ 



Effect and Utlltties of LHRH Agonists and Antagonists 

The LHRH agonist and antagonist compounds of the invention are useful for treatment of precocious 
puberty, prostate cancer, benign prostatic hypertrophy, endometriosis, uterine fibroids, breast cancer, acne, 
premenstrual syndrome, polycystic ovary syndrome and diseases which result from excesses or deficien- 
cies in gonadal hormone production in either sex of humans and animals. The LHRH agonists and 
antagonists of the invention are also useful for controlling reproduction in both females and males. LHRH 
agonists, when administered in pulses, are useful as fertility promoters. Compounds of the invention are 
useful for suppressing levels of dihydrotestosterone (DHT). The LHRH agonist compounds of the Invention 
are also useful for growth promotion in female animals and for spawning promotion in fish. 

The compounds of the invention are also useful when administered in combination with a steroidal or 
non-steroidal antiandrogenic agent Examples of suitable antiandrogenic agents include, but are not limited 
to, 5,5-dimethyl-3-(4-nitro-3-trifluoromethy!phenyl}-2.4-imida2oIinedione and 2-methyl-N-(4-nitro-3- 
trifluoromethylphenyl)-propanamide. 

In the practice of the method of this invention an effective amount of a compound of the invention or a 
pharmaceutical composition containing the same is administered to the human or animal in need of, or 
desiring, such treatment These compounds or compositions may be administered by any of a variety of 
routes depending upon the specific end use, including orally, parenterally (including subcutaneous, 
intramuscular and intraveneous administration), vaginally (particularly for contraception), rectally. buccally 
(including sublingually), transdermal^ or intranasally. The most suitable route In any gwen case wiil depend 
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upon the use, particular active ingredient, the subject involved, and the judgment of the medical practitioner. 
The compound or composition may also be administered by means of slow release, depot or implant 
formulations as described more fully herein below. 

In general, to modulate levels of sex hormones in male or female mammals for the uses herein above 
described, it is expedient to administer the active ingredient in amounts between about 0.01 and 10 mg/kg 
body weight per day. preferably between about 0.1 and 5.0 mg/kg body weight per day. This administration 
may be accomplished by a single daily administration, by distribution over several applfcations or by slow 
release in order to achieve the most effective results. 

The exact dose and regimen for administration of tiiese compounds and compositions will necessarily 
be dependent upon the needs of the individual subject being treated. \he type of treatment, the degree of 
affliction or need and. of course, the judgment of the medical practitioner. In general, parenteral administra- 
tion requires tower dosage than other metiiods of administration which are more dependent upon absorp- 

A furttier aspect of the present Invention relates to phanmojeutical compositions containing as active 
ingredient a compound of tiie present Invention which compositions comprise such compound in admixture 
witii a pharmaceutically acceptable, non-toxic canrier. As mentioned above, such compositions may be 
prepared for use for parenteral (subcutaneous, intramuscular or intraveneous) administration, particularly in 
the fomi of liquid solutions or suspensions; for use in vaginal or rectal administration, particularly in 
semisolid fomis such as creams and suppositories; for oral or buccal administration, particularly in tiie fonnn 
20 of tablets or capsules, or intranasally. particularly in the form of powders, nasal drops or aerosols. 

The compositions may convenientiy be administered in unit dosage form and may be prepared by any 
of the metiiods well known in the phamnaceutical art. for example as described in Remington's Phamnaceu> 
tical Sciences . Mack Publishing Company. Easton. PA.. 1970. Fomnulations for parenteral administration 
iSiJ contain as common excipients sterile water or saline, polyalkylene glycols such as polyetiiylene glycol, 
oils of vegetable origin, hydrogenated naphthalens and tiie like. Formulations for Inhalation administratiom 
may be solid and contain as excipients. for example, lactose, or may be aqueous or oily solutions for 
administration in the fonn of nasal drops. For buccal administration typical excipients include sugars, 
calcium stearate, magnesium stearate. pregelatinated starch, and tiie like. 

It is particularly desirable to deliver the compounds of the present invention to tiie subject over 
prolonged periods of time, for example, for periods of one week to one year from a single administration. 
Various slow release, depot or implant dosage forms may be utilized. For example, a dosage form may 
contain a phannaceutically acceptable non toxic salt of a compound of the Invention which has a tow 
degree of solubility in body fluids, for example, (a) an acid addition salt with a polybasic acid such as 
phosphoric acid, sulfuric acid, citric acid, tartaric acid, tannic acid, pamoic acid, alginte acid, polyglutamic 
acid, naphtiialene mono- or di-sulfonic acids, polygalacturonic acid, and the like; (b) a salt wrth a polyvalent 
metal cation such as zinc, calcium, bismuth, barium, magnesium, aluminum, copper, cobalt nickel, 
cadmium and the like, or with an organic cation formed from e.g.. N.N -dibenzylettiylenediamine or 
ethytenedlamine; or (c) combinations of (a) and (b) e.g. a zinc tannate salt Additionally, the compounds of 
tiie present invention or, preferably, a relatively insoluble salt such as tiiose just described, may be 
formulated in a gel. for example, an aluminum monostearate gel with, e.g. sesame oil. suitable for injection. 
Particularly preferred salts are zinc salts, zinc tannate salts, pamoate salts, and the like. Anotiier type of 
slow release depot formulation for injection would contain tiie compound or salt dispersed or encapsulated 
In a slow degrading, non toxfc. non-antigento polymer such as a polylactic add/polyglycolte add polymer 
for example as described in U.S. Patent No. 3,773.919. The compounds of tiie invention or, preferably, 
relatively Insoluble salts such as those described above may also be formulated in cholesterol matrix 
pellets, particulariy for use in animals. Additional slow release, depot or implant fomiulations. e.g. 
liposornes, are well known in tiie literature. See, for example. Sustaned and Controlled Release Drig 
Delivery Systems . J.R. Robinson ed.. Marcel Dekker, Inc.. New Yort<. 1978. Particular reference witfi 
respect to LHRH type compounds may be found, for example, in U.S. Patent No. 4,010,125. 
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Synthesis of tiie Peptides 

The polypeptides of the present Invention may be syntfiesized by any techniques that are known to 
tfiose skilled in the art. For solid phase peptide synthesis, a summary of the many techniques may be 
found in J.M. Stewart and J.D. Young. Solid Phase Peptide Syntiiesis , W.H, Freeman Co.. San Francisco. 
1963 and J. Meienhofer, Hormonal Proteins and Peptides . Vol. 2.. p.46. Academic Press (New York). 1973. 
For classical solution syntiiesis see G. Schroder and K. Lupke, The Peptides , vol. 1. Academic Pres (New 
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York). 1965. 

In general, these methods comprise the sequential addition of one or more amino acids or suitably 
protected amino acids to a growing peptide chain. Nomnally. either the amino or carboxyl group of the first 
amino acid is protected by a suitable protecting group. The protected or derivatized amino acid can then be 

5 either attached to an inert solid support or utilized in solution by adding the next amino acid in the 
sequence having the complimentary (amino or carboxyl) group suitably protected, under conditions suitable 
for forming the amide linkage. The protecting group is then removed from this newly added amino acid 
residue and the next amino acid (suitably protected) is then added, and so forth. After all the desired amino 
acids have been linked In the proper sequence, any remaining protecting groups (and any solid support) 

TO are removed sequentially or concun^ntly, to afford the final polypeptide. By simple modification of this 
general procedure, it Is possible to add more than one amino acid at a time to a growing chain, for 
example, by coupling (under conditions which do not racemize chiral centers) a protected tripeptide with a 
properly protected dipeptlde to form, after deprotection, a pentapeptide. 

A particularly prefen^ed method of preparing compounds of the present invention invohres solid phase 

IS peptide synthesis. 

In this particularly prefen'ed method the alpha amino function of the amino acids Is protected by an acid 
or base sensitive group. Such protecting groups should have the properties of being stable to the conditions 
of peptide linkage fonmation. while being readily removable without destruction of the growing peptide chain 
or racemization of any of the chiral centers contained therein. Suitable protecting groups are t -butyloxycar- 
20 bonyl (Boc), benzyloxycarbonyl (Cbz), biphenyiisopropyloxycarbonyl, t -amyloxycarbonyl, isobomyioxycar- 
bonyl, (afpha.alpha)-dimethyl-3.5-dimethoxyb^i2yloxycarbonyl, o -nitrophenylsulfenyl, 2-cyano-t -butylox- 
ycarbonyl, 9-fluorenylmethyloxycarbonyl and the like. The t -butyloxycarbonyl (Boc) protecting group is 
prefenred. 

Particularly prefen-ed side chain protecting groups are, for arginine: nrtro, p -toluenesulfonyl, 4- 

26 methoxybenzenesulfonyl, Cbz, Boc and adamantytoxycarbonyl; for tyrosine: benzyl, o -bromobenzyloxycar- 
bonyl. 2.6-dichloroben2yl, isopropyl, cyclohexyl, cyclopentyl and acetyl; for serine: benzyl and 
tetrahydropyranyl; for histidine: benzyl. Cbz, p -toluenesulfonyl and 2,4-dinitrophenyl; for tryptophan: fomr^yl. 

In the solid phase peptide synthesis method, the C-terminal amino add is attached to a suitable solid 
support. Suitable solid supports useful for the above synthesis are those materials which are inert to the 

30 reagents and reaction conditions of the stepwise condensatlon-deprotection reactions, as well as being 
insoluble in the media used. Suitable solid supports are chloromethylpolystyrene-divinylbenzene polymer, 
hydroxymethyl-polystyrene-diviny (benzene polymer, and the like. Chloromethyl-polystyrene-1% divinylben- 
zene polymer Is especially prefenred. For the special case where the C-terminus of the compound will be 
glycinamide. a particularly useful support is the benzhydrylamino-polystyrene-divinylbenzene polymer 

35 described by P. FUvaille, et al. Helv. Chim. Acta. . 54 . 2772 (1971). The coupling to the chloromethyl 
polystyrene-divinylbenzene type of resin is made by means of the reaction of the alpha-N-protected amino 
acid, especially the Boc-amino acid, as its cesium, tetramethylammonium, triethylammonium, 1.5- 
diazabicyclo-[5.4.0]undec-5-ene, or similar salt The coupling reaction is accomplished In a solvent such as 
ethanol. acetonitrile. N.N-dimethylformamide (DMF). and the like, with the chloromethyl resin at an elevated 

40 temperature, for example between about 40* and 60* C. for from about 12 to 48 hours. Prefenred reagents 
and reaction conditions involve the coupling of an alpha-N-Boc amino acid cesium salt with the resin in 
DMF at about 50* C for about 24 hours. The alpha-N-Boc-amIno acid is attached to the benzhydrylamine 
resin by means of N.N'-dicyclohexylcarbodiimide (DCC) or N.N'-dlisopropylcarbodllmide (DIC) with or 
without 1 -hydroxybenzotriazole (HOBT), benzotriazol-1 -yloxy-tr!S-(dimethylamino)phosphonium-hex- 

45 afluorophosphate (BOP) or bls(2-oxo-3-oxaz6lidinyl)phosphine chloride (BOPCI). mediated coupling for from 
about 1 to about 24 hours, preferably about 12 hours at a temperature of between about 10* and 50* C, 
preferably 25* C in a solvent such as dichloromethane or DMF. preferably dichloromethane. The coupling of 
the carboxyl group to the N-methyl-Ser(OBzl) attached to the peptide resin requires catalysis by 4- 
dimethylaminopyridine (DMAP). in addition to the carbodiimide reagent 

50 The coupling of successive protected amino acids can be carried out in an automatic polypeptide 
synthesizer as is well known in the art. The removal of the alpha-N-protecting groups may be perfonmed in 
the presence of. for example, a solution of trifluoroacetic acid in methylene chloride, hydrogen chloride in 
dioxane, hydrogen chtoride in acetic acid, or other strong acid solution, preferably 50% trifluoroacetic acid 
in dichloromethane at about ambient temperature. Each protected amino add is preferably introduced in 

55 0.4M concentration and approximately 3.5 molar excess and the coupling may be carried out in dich- 
loromethane, dichloromethane/DMF mixtures, DMF and the like, especially in methylene chloride at about 
ambient temperature. The coupling agent is nonmally DCC In dichloromethane but may be N,N-di- 
isopropyteartwdiimide (DIC) or other carbodiimide either alone or in the presence of HOBT, N-hydroxysuc- 
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cinimide. other N-hydroxyimides or oximes. Alternately, protected amino acid active ester (e.g. p- 
nitrophenyi, pentafluorophenyl and the like) or symmetrical anhydrides may be used.. 

At the end of the solid phase synthesis the fully protected polypeptide is removed from the resin. When 
the linkage to the resin support is of the benzyl ester type, cleavage is by means of aminolysis with an 
alkylamine or fluoroalkylamine for peptides with a proline Otenninus. or by aminolysis with, for example, 
ammonla/methanol or ammonla/ethanol for peptides with a glycine C-tenmlnus at a temperature between 
about 10* and 50* C, preferably about 25* C, for between about 12 and 48 hours preferably about 18 
hours. Alternatively, the peptide may be removed from the resin by transesterification, e.g., with methanol, 
followed by aminolysis or by direct transamidation. The protected peptide may be purified at this point by 
silica gel chromatography or taken to the next step directly. The removal of the side chain protecting 
groups from the polypeptide is performed by treating the aminolysis product with, for example, anhydrous 
liquid hydrogen fluoride in the presence of anisole and dimethylphosphrte or other carbonium scavenger, 
treatment with hydrogen fluoride/pyridine complex, treatment with tris(trifluoroacetyl)boron and trifluoroacetic 
acid, by reduction with hydrogen and palladium on carbon on polyvinylpynrolidone, or by reduction with 
sodium in liquid ammonia. Side chain protecting groups are pref^n-ably removed with liquid hydrogen 
fluoride in the presence of anisole and dimethylphosphite at a temperature between about -10 and +10 C, 
preferably about O'C. for between about 15 minutes and 1 hour. The fully deprotected polypeptide is then 
purified by a sequence of chromatographic steps employing any or all of the following types: ion exchange 
on a weakly basic resin in the acetate fonm; hydrophobic adsorption chromatography on underivatlzed 
polystyrene-divinylbenzene (for example Amberlite XAD): silica gel adsorption chromatography; ion ex- 
change chromatography on carboxymethylcellulose; partition chromatography, e.g., on Sephadex G-25, LH- 
20, or countercurrent distribution; high performance liquid chromatography (HPLC). especially reverse 
phase HPLC on octyl- or octadecylsflyl-silica bonded phase column packing. 

If a racemic amino acid is used In the 6 position, the diastereomeric nonapeptide or decapeptide final 
products are separated, and the desired peptide containing a D -amino add in the appropriate position is 
Isolated and purified, preferably during the above-described chromatographic process. 

The preparation of peptides having C-termlnal azaglycine amides is preferably done using classical 
peptide solution syntiiesis using known peptide intermediates. This is described In more detail in Example 
9. 

The details for the preparation of peptides using classical peptide solution synthesis are described in 
Example 2. 

The following examples will serve to furtfier illustrate the preparation of the novel compounds of the 
invention. 

Preparation A 



N-(t-Butoxycarbonyl)-N-Methyl-OBenzyl-L*Serine Cyclohexylamine Salt 

Methyl Iodide (227.2 g) was added to a solution of N-Boc-O-benzyl-L-serine (23.68 g) in dry and freshly 

distilled dimethoxyethane (DME) (370 ml) stinred under nitrogen and cooled to 0* C. Subsequently, sodium 
hydride (50% oil dispersion) (6.4 g) was added in portions over 15 minutes. The reaction mixture was 
further stirred at 0-5* C for 22 hours and then decomposed by water, and the organic layer was 
concentrated. The residue was taken up in water (500 ml) and washed with etfier (3x100 ml). The aqueous 
layer was acidified with cold IN HCI to pH 3.0, and the oil that separated was extracted Into ether (3 X 300 
ml). The ethereal layer was washed with cold IN sodium tiiiosulfate solution (2 x 150 ml) and sodium 
chtoride solution (2 x 150 ml), dried (Na2S04) and concentrated. The crude product was dissolved in etfier 
(300 ml), and cyclohexylamine (8.3 g) was added. The salt that separated was filtered arwJ dried to give N- 
(t-butoxycarbonyl)-N-methyl-O-benzyl-L-serine cyclohexylamine salt (CHA), m.p. 134-136* C. [alpha]g^ -8.6- 
(C 1,EtOH); Anal, for C22H3+N2O5. Caicd : C, 65.00; H. 8.43; N, 6.89; Found : C, 65.05; H. 8.88; N. 6.91. 



Preparation B 
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N-Acetyl-Sarcosine 



70 



4-Dimethylaminopyridine (3.66 g) was added to a solution of sarcosine (26.7 g) and triethylamine (50 
ml) in (1:1) dioxane-water (150 ml) cooled at 0* C. A solution of acetyl chloride (22.37 ml) in dioxane (20 ml) 
was added dropwise over a period of 30 min. The reaction solution was then stirred at room temperature for 
1 hour and subsequently was acidified to pH 3 with cold 50% aqueous HCI. The mixture was extracted 
three times with ethyl acetate. The extracts were washed with a saturated NaCI solution, dried over Na2S04 
and concentrated. The residue was crystallized from ethyl acetate to give I^J-acetyl-sarcosine, m.p. 135- 
137* C. Fab Mass spec, m/e 132 (M + H); Anal, for CsHsNOa, Caicd : C. 45.79; H. 6.91 ; N, 10.68; Found : C. 
45.78; H, 7.03; 10.64. 
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Preparation C 



The following intermediates were prepared according to the literature: 
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Compound 


Reference 


L-3-(1 -Naphthyl)-alanine 
D-3-(2-Naphthyl)-a!anlne 
D-3-^Pyridyl)-alanine 


Y. Yabe et al.. Chem. Pharm. Bull. 24 . 3149 (1976) 
J.J. Nestor et al.. J. I^ed. Chem. 25 , 795 (1982) 
P.N. Rao et al., Int J. Peptide Protein Res. 29 , 118 
(1987). 
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(pyro)Glu-His-Trp-N-Me-Ser-Tyr-'D-Leu-Leu-Arg-Pro-NHEt 



In the reaction vessel of a Biosearch 9500 Peptide Synthesizer was placed 1.5 g (1.05 mmol) of Boc- 
Pro-O-Resin (Menifield resin). Amino acids were added sequentially to this resin according to the following 
synthetic cycle: 

1. Deblocking , to remove the t-Boc group from the alpha-amino function of the peptide, Is carried out 
using a solution of 45% trifluoroacetic acid (TFA), 2.5% anisole, 2.0% dimethyl phosphite, and 50.5% 
methylene chloride. The resin is prewashed with the deblocking solution previously described for one 
minute and then the deblocking reaction Is run for 20 minutes. 

2. Base wash . to remove and neutralize the TFA used for deprotection, is carried out using a solution of 
10%^,N-diisopropylethylamine in methylene chloride. The resin is washed with base three times for 
one minute each time after each deblocking step. 

3. Coupling reaction is carried out using a 3.5-fold molar excess of 0.4M DMF solution of a t-Boc 
protected amino acid derivative along with a 3.5-fold molar excess of 0.4M methylene chloride solution of 
diisopropylcarbodiimide as activator. The activated amino add is then coupled to the free alpha amino 
group of tiie peptide-resin. The reaction time is as described in the following protocol. 

4. Wash , each reaction step is followed by tiiree washes of one minute each: one of methylene chtoride, 
one of (1:1) methyiene-chloride-DMF. and one of DMF. 



55 



Protocol: 



The amino acids are coupled to the resin In tiie following order using the conditions indicated: 
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Amino Acid 


Wash 


Coupling 


Deprotection 


Boc-Arg(Tos) 


basewash 


two-1 hr 


aeDiocK 


Boc-Leu 


basewash 


two-1 hr 


deblock 


Boc-D-Leu 


basewash 


two-1 hr 


deblocic 


Boc-TyH 0 -Br-Cbz) 


basewash 


two-1 hr 


deblock 


Boc-N-Me"Ser(OB2l) 


basewash 


two-1 hr 


deblock 


Boc-N-Formyl-Trp with or without 0.1% DMAP 


basewash 


four-1 hr 


deblock 


Boc-N-im-CBZ-His 


basewash 


four-1 hr 


deblock 


Cbz-p-Glu 


basewash 


four-1 hr 


none 



Upon the completion of the synthesis the resin is removed from the reaction vessel and dried in vacuo 
to give the protected polypeptide resin. The protected peptide is removed from the resin upon treatment at 
room temperature with anhydrous ethylamlne with or without 10% DMF or methanol for 48 hours. The resin 
beads are filtered and washed with methanol. The filtrate is concentrated in vacuo and the residue is 
triturated with water to give, after filtration and drying, the protected peptide as a white powder. The 
protecting groups are finally removed upon treatment at 0* C for 1 hour with 5 to 10 ml anhydrous liquid HF 
in the presence of 1 ml of anisole and 0.5 ml of dimethyl phosphite. The HF is evaporated and the residue 
is dissolved in methanol and concentrated in vacuo . The residue is washed twice with ether and then 
dissolved in a solution of (1:1:0.1) water:acetonitrile:acetic acid, filtered, and lyophilized to give 0.7 g of the 
crude product. The crude peptide is purified by high performance liquid chromatography on a 25 cm x 2.5 
cm Dynamax C-18 column (25-40 micron) using solvent mixtures in a gradient ranging from 89% H20/11% 
CH3CN/0.1% TFA to 49% H20/51% CH3CN/0.1% TFA over a period of 50 min. and afterwards changing to 
100% CH3CN/0.1% TFA over a period of 10 min. The flow rate Is 15 ml/min and UV detection Is at 260 nM. 
The product is eluted at 33.7 min as a single peak, collected and lyophilized to give pure (pyro)6luTHis-Trp- 
N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHB as the trifluoroacetate salt Fab (fast atom bombardment) Mass 
spea m/e 1298 (M+H)*. Amino AckJ Ana!.: 0.8 Pro; 0.8 Arg; 1-0 Uu; 1.0 Tyn 1.6 Trp; 1.0 His: 1.0 Glu. 



Example 2 
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(pyro)Giu-His-Trp-N-l^e-Ser-Tyr-l>Leu-Leu-Arg-Pro-NHEt 

(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-l-eu-Leu-Arg-Pro-NHEt was prepared using solution synthesis ac- 
cording to the folk)wing scheme: 
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FMOC-L-Ser ( 0-Bz 1 ) 



i 



FMOC-N-Me-L-Ser (O-Bzl ) 
(a) 



Tyr-D-Leu-OEt 



FMOC-N-Me-Ser ( 0-Bz 1 ) -Tyr-D-Leu-OEt 
<b) 

N-Me-Ser ( 0-Bz 1 ) -Tyr-D-Leu-OEt 



FMOC-Trp 



: (c) 



V 

FMOC-Trp-N-Me-Ser ( O-Bz 1 ) -Tyr-D-Leu-OEt 
(d) 



Trp-N-Me-Ser (0-Bzl ) -Tyr-D-Leu-OEt 

(e) 



Cbz-(pyro)Glu-His 



J 



Cbz- ( pyr o ) 61u-His-Trp-N-Me-Ser ( 0-Bz 1 ) -Tyr-D-Leu-OEt 

1(f) 

I 
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( pyr o )61u-His--Trp-N-Me-Ser-Tyr-D-Leu^0Et 

(g) 



( pyr o ) Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OH 
Leu-Ar g-Pr o-NHEt 

\ (h) 




(pyro ) Qlu-His-Trp-N-Me-Ser-Tyr-D-Leu-Leu-Arg-Pr o-NHEt 



(i) 



Details of the synthesis are as follows: 



(a) FM0C-N-Me-Ser(OBzi) 

A suspension of FM0OSer(OBzl) (4.16 g), paraformaWahyde (2.0 g), and p-toluenesulfonic acid (0.2 g) 
in toluene (400 ml) was heated under reflux with azeotropic water removal for 45 min. The solution was 
cooled, diluted with ethyl acetate (250 ml) and washed three times with 5% aqueous NaHCOa, dried 
(Na2S04). and concentrated in vacuo . The residue was purified by silica gel column chromatography 
eluting with (8:2) hexanerethyPacetate to give FMOC;Ser(OBzl)-oxazolidin-4-one as a crystalline product. 
m.p. 108-109* C. Fab Mass spec, m/e 430(M+H)*. FMOC-Ser-(0-Bzl>oxa2olldin-4-one (3.14 g) was 
dissolved in chloroform (40 ml) and trifluoroacetic acid (40 ml) and triethylsilane (2.55 g) was added. The 
solution was stirred at room temperature for 22 hours, then concentrated in vacuo . The residue was 
purified by silica gel column chromatography eluting wfth (95:5) methylene chIoride:methanol to give 
FMOC-N-Me-Ser(0-Bzl)-OH as a coloriess oil. Fab Mass spec., m/e 432 (M+ H) . 



(b) FMOC N-Me-Ser(0-Bzi)-TVr-D-LeU"OEt 

To a stirred solution of Tyr-D-Leu-OEt hydrochloride (1.649 g) in DMF (10 ml) cooled to 0*C was 
added N-ethylmorpholine (0.59 ml) in DMF (1 ml), followed by a solution of FMOC-N-Me"Ser(0-Bzl)-OH 
(2.18 g) in DMF (5 ml), followed by a solution of HOBt (0.9315 g) in DMF (5 ml), and followed by a solution 
of DCC (0.947 g) in DMF (2 ml). The reaction solution was stin-ed at O' C for 1 hour and then at room 
temperature for 4 hours. The solvent was removed in vacuo and the residue was purified by silica gel 
column chromatography eluting with (95:5) methylene chloridermethanol. The product was obtained as a 
semisolid. 1^ 0.36. Fab Mass spec, m/e 736 (M* + H). 



(c) N-Me-Ser(0-Bzl)-Tyr-D-Leu-OEt) 

A solution of FM0C-N-Me-Ser(OBzl)-Tyr-D-Leu-0Et (1.95 g) and N,N-diisopropylamine (10 ml) in dry 
and degassed DMF (10 ml) was stinred at room temperature for 2 hours. The solvent and excess reagents 
were removed in vacuo and the residue was purified by silica gel column chromatography eluting with 
(95:5) methylene" chioride:methanol. The product was obtained as a low melting solid. Rf 0.24. Fab Mass 
spec, m/e 514 (M + H)*. Anal for C28H39N3O6. Calcd : C, 65.47; H. 7.65: N. 8.18; Found : C. 65.10; H. 7.77; 
N. 7.98. 



(d) FM0OTrp"N*Me-Ser(0-Bzl)-Tyr-D-LeU'0Et 
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To a stirred solution of N-Me-Ser(0-B2l)-Tyr-l>Leu-0Et (1.316 g), FMOC-L-Trp (1.09 g) and 
ben20triazoI-1-yloxytrls-(dimethylamino) phosphonium hexafluorophosphate (BOP) (1.13 g) in acetonitrile (50 
ml) was added triethylamlne (0.347 ml). The solution was stinred at room temperature for 5 hours. The 
solvent was removed In vacuo . The residue was dissolved in ethyl acetate, washed with 5% aqueous 
5 NaHCOa. then with 1N "HClTand finally with saturated aqueous NaCI solution, dried (Na2S04) and 
concentrated in vacuo . The residue was purified by silica gel column chromatography eluting with (95:5) 
methylene chioride:methanol. The product was olrtained as a semisolid residue. Rf 0.25. Fab Mass spec., 
m/e922(M%H). 

10 

(e) Trp"N-Me-Ser(OBzl)-Tyr-D-Leu>0Et 

A solution of FM0C-Trp-N-Me-Ser(0-B2l)-Tyr-D-Leu-Et (0.280 g) in acetonitrile (5 ml) and diethylamine 
(5 ml) was stinred at room temperature for 1 hour. The solvent and excess reagents were removed in vacuo 
75 to give the product as a foamy residue. Fab Mass spec, m/e 700 (M + 1)*. The product was used in the 
next step without further purification. 



(f) Cbz-(pyro)Glu-His-Trp-N-Me-Ser(0-Bzl)-Tyr-D-L^U"OEt 

20 

To a solution of Trp-N-Me-Ser(OBzl)-Tyr-D-Leu-OEt (0.2665 g) in DMF (5 ml) cooled to 0 C were 
added sequentially Cbz-(pyro)GIu-His (0.167 g) in DMF (10 ml). HOBt (0.077 g) In DMF (2 ml), and DCC 
(0.078 g) in DMF (2 ml). The solution was stinted at 0*C for 2 hours and then at room temperature 
overnight. The solvent was removed in vacuo and the residue was purified on a silica gel column eluting 
26 with (9:1) methylene chloridermethanoFThe product was obtained as a solid. Rf 0.317. Fab Mass spec, m/e 
1082 (M + H)*. 



(g) (pyro)Giu-His-Trp-N-Me-Ser-Tyr>D-Leu-OEt 

A solution of Cbz-(pyro)Glu-His-Trp-N-Me-Ser(OBzl)-Tyr-D-Leu-OEt (0.787 g) in (9:1) DMF water (15 
ml) was hydrogenated overnight under 4 atm. pressure and in the presence of 10% Pd(0H)2/C (0.79 g). 
The catalyst was filtered and the filtrate was concentrated In vacuo . The residue was triturated with water to 
give the desired product as an amorphous solid. Fab Mass spec, m/e 857 (M + H) + . 



(h) (pyrQ)Glu-His-Tn>N-Me-Ser-Tyr'-D-Leu-QH 

To a solution of (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OEt (0.519 g) in (1:1) dioxan^water (16 ml) 
40 cooled to O" C was added 2N aqueous NaOH (0.6 ml). The resulting solution was stin-ed at O' G for 4 hours, 
then addified with 0.1 M aqueous HCI to pH 5.0 and lyophilized. Fab Mass spec, of the cmde product 
showed m/e 830 for (M*H). The crude product was taken to the next step without any additional purification. 



45 (i) (pyro)Glu-HiS"Trp-tM-Me-Ser-Tyr'D-LeU"Leu-/Vrg-Pro-NHEt 

To a solution of Leu-Arg-Pro-NHEt dihydrochloride (0.159 g) in DMF (2 ml) cooled to O' C was added 
N-ethylmorpholine (0.042 ml) in DMF (0.2 ml), followed by sequential additions of (pyro)GIu-His-Trp-N-Me- 
Ser-Tyr-D-Leu-OH (0.3 g) In DMF (5 ml). HOBt (0.066 g) in DMF (2 ml), and DCC (0.0677 g) in DMF (2 ml). 

so The resulting solution was stirred at 0*C for 2 hours and then at room temperature ovemight. The solvent 
was removed in vacuo . The residue was dissolved in (1:9) acetic acid water and the insoluble material was 
filtered. The ffltrate was lyophilized. The powder obtained was purified by high perfomiance liquid 
chromatography (HPLC) using a 25 cm x 2.5 cm Dynamax 018 column (25-40 micron) and solvent mixture 
gradients ranging from 90% H20/11% CH3CN/0.1% TFA to 49% H20/51% CH3CNA).1% TFA over a period 

55 of 50 mins. The flow rate was 15 ml/min and UV detection was at 260 nM. The product was eluted at 30.4 
min. was collected and lyophilized to give pure (pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-/\rg-Pro-NHEt as the 
trifluoroacetate salt. Fab Mass spec, m/e 1223 (M + H)*. /Vmino Add Anal.: 0.8 Pro; 0.8 Arg; 1.8 Leu; 1.0 
Tyr;1.0 His; 1,0 Glu. 
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Example 3 



(pyro)Glu-Hi$-Trp-N-Me"Ser-Tyr-D-(2)-NaKeu-Arg-Pro-eiy-NH2 

Using the same instrument and a program similar to that described in Example 1, (pyro)Glu-His-Trp-N- 
Me-Ser-Tyr-D-(2)-Nal-Leu-Arg-Pro-Gly-NH2 was prepared starting with 1.5 g (1.12 mmol) of Boo-Gly-0- 
Resin and coupling the amino acids in the order described in the following protocol: 



Amino Acid 


Wash 


Coupling 


Deprotection 


Boc-Pro 


basewash 


two-1 hr 


deblock 


Boc-Arg(Tos) 


basewash 


two-1 hr 


deblock 


Boc'Leu 


basewash 


two-1 hr 


deblock 


Boc-D-(2)Nal 


basewash 


two-1 hr 


deblock 


Boc-Tyr-(2-Br-Cbz) 


basewash 


two-1 hr 


deblock 


Boc-N-Me-Ser(OBzl) 


basewash 


two-1 hr 


deblock 


Boc-N-formyl-Trp containing 0.1% DMAP 


basewash 


four-1 hr 


deblock 


Boc-N-im-Cbz-His 


basewash 


four-1 hr 


deblock 


Cbz-(pyro)Glu 


iDasewash 


four-1 hr 


none 



The peptide was cleaved from the resin upon treatment with anhydrous liquid ammonia (30 ml) and 
methanol (5 ml) containing 10% of N.N-dlmethylethano!amine at room temperature for 48 hrs. The reaction 
was worked up as described in Example 1. The protecting groups were removed from the peptide with 
HF/anisole/dimethylphosphite at 0*C for 1 hour. The obtained crude peptide was purified by high 
performance liquid chromatography using the same column and solvent gradient described In Example 1. 
The product was eluted at 34.9 minutes as a single peak, was collected and lyophilized to give pure (pyro)- 
G!u-His-Trp-N-Me-Ser-Tyr-D-(2)Nai-Leu-Arg-Pro-GIy-NH2 as the trifluoroacetate salt Fab Mass spec, m/e 
1336 (M + H)*. Amino Acid Anal.: 1.0 Gly; 0.8 Pro; 0.9 Arg; 1.0 Leu; 1,0 Tyn 0.9 Trp; 1,0 His; 1.0 Glu. 



Example 4 



Using the method described in Example 1 and substituting the appropriate amino acids, the following 
compounds with a Oterminal Pro-NHCHaCHa can be synthesized: 
(pyro)glutamyKphenylalanyMryptyl-N-methylseryl-tyrosyl-D-tryptyl-leucyl-arginyl-^^^ 
(pyro)glutamyl-hlstidyl-3-(1-naphthyOalanyhNHnnethylseryl^^^ 
03yro)glutamyl-histidyl-tryptyhN-methylseryl-arginyl-D-tryptyl-IeucyI-arginyli)rolyl^ 
N-acetyIphenylalanyl-D-3-4-<:hlorophenylaIanyhtryptyl-N-methylseryl-tyrosyl-D-tyrosyl-te 
prolylethylamkJe; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-4-fluorophenylalanyl-tryptyl-N methylseryl-tyrosyl-D-lysyl-1-eucyl- 
arginyl-prolylethylamide; 

(pyro)glutamyl-histldyl-tryptyl-N methylseryi-tyrosyhD-lysyl(N-epsilonHSOpropyl)-leucyl-arginyl-pro- 

lylethylamide; 

(pyrotelutamyl-histidyl-tryptyl-N methylseryl-tyrosyl-D-seryl(0-t-butyl)-teucyl-arginyi-pro!ylethylamide; 

(pyro)glutamyl-histidyl-tryptyI-N-methylseryl-tyrosyl-D-lysyl{I^epsiion-nico 

prolylethylamide; 

(pyro)glutamyMpha-methyl-phenylalanyI-tryptyl-N-methylseryhtyrosyl-D-cyc!ohexylala^^ 
prolylethylamide; 

(pyro)glutamyl-histidyl-tryptyl-N-methylseryl-tyrosyl-D-lysyl(N-epsilon-pyrazinyl-carbonyl)-cyclohexy^^^ lanyl- 
arginyl-prolylethylamlde; 

N-acetyl-sarcosyl-D-3-4'fluorophenylalanyl-tryptyhN-methylseryl-tyrosyl-D-tryptyl-leucyl-lysyl-(N-epsi 
isopropyl)-prolylethylamide; 

N-acetyl-D-phenylaIanyl-b-3-4K:hlorophenylaIanyhD-3-(1-naphthyl)alanyl-h^ 
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leucyl-lysyKN-epsilon-lsopropylHprolylethyiamide; 

N-acety!sara)syl-histidyl-3-(lHfiaphthyl)-alanyl-N-methylsei7l-tyros^ 

propylethylamlde; 

N-acetylsarcosyl-D-phenylalanyl-D-tyrosyl-(C>methyl)-N-methylseryl-^^ 
5 propylethylamide; 

N-acetylsara)syhphenylaianyl-3-(1-naphthyl)-alanyI-N-meth^ 
propylethylamlde; 

(pyro)gIutamyl-phenylaIanyl-tryptyhN-methyl-sei7l-tyrosyl-D-trypt^ 
prolylethylamlde; 

10 (pyro)glutamyl-histidyl-3-(1-naphthyl)aIanyI-NHnn8thylseryI-tyrosy-D-3-{2-^^ 
epsilon-isopropyl)-prolylethylamide. 

Example 5 

75 

Using the method described in B^ple 2 and substituting the appropriate amino adds, the following 

compounds can be prepared: 

(pyro)glutamyl-histidyl-tryptyl-N-methylseryl-tyrosyl-D-seryl(0-t45utyI)-leucyl-arginyl-pro^ 
20 N-acetyl-sarcosyl histidyl-3-(1-naphthyl)alanyI-NHnethylseryl-tyrosyl-l>tyrosyiHeucyl-lysyl(N-epsilon- 
isopropyl)-prolylethylamlde; 

(pyro)glutamy^D-phenylalanyI-tryptyl-^^methyseryl-tyrosy^D-cyclohexy!alanyH^ 
prolylethylamlde. 

N-acetyisarcosyl-histidyl-tryptyl-N-methyl-seryl-tyrosyl-0-t-butyh[>seryl-cyclohexylalany^ 

25 isopropyi)-prolylethylamide; 

N-acetyl-sarcosyl-D-alpha-methyhphenylalanyl-3-(1-naphthyl)alanyl-N-methylseryl-tyros 

leucyl-arginyl-prolylethylamide; 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-4-chlorophenyla!anyl-D-trypty!-N-methyl^ 
arginyl-prolylethylamide; 
.30 N-acetylsarcosyl-histldyl-tryptyhNHfnethyl-seryhlysyl(N-epslloni)yrazi 
nicotinyl)-leucyl-arginyl-prolylethylamide; 

(pyro)glutamyl-hlstidyl-3-(1-naphthyl)aIanyl-N-methylseryl-tyrosyl-D-pro!yl-leucyl-argi 

N-acetylsarcosyl-hlstidyl-tryptyl-N-methyl-seryl-lysyl(N-epsllon-pyra2lnyl-2-carbonyl>D 

cyclohexylalanyl-omithinyl(N-delta-isopropyl)-proiyl-ethylamide. 

35 

Example 6 



40 

(pyro)Glu-His-Trp"i^Me-Ser'-Tyr-C>-Trp-N-Me-Leu-Arg-Pro«NHEt 

Using the method described in Example 1, but substituting Boc-Leu with .Boc-N-methyl-ieuclne and 
45 adding 0,1% DMAP to the Boc-N-formyl-D-Trp solution in DMF. (pyro)Glu-His-Trp-N-Me- Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NHEt can be prepared. 

Example 7 

50 

N-Ac-Sar-HiS'Trp-(3)-N-Et'(2)-N-Me-Dap-Tyr-D-Trp-Leu-Arg'PrO'NHEt 

55 

Using the method described in Example 1. but substituting the Cbz-(pyro)Glu with N-Ac-Sar and the 
Boc-N-Me-Ser(OBzl) with Boc-N-Me-DeAla. the protected peptide attached to the resin was prepared. Upon 
treatment of this resin first with ethylamine and then with HF. as described in Example 1, the crude product 
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was obtained. This peptide was purified by high performance liquid chromatography using the same 
conditions described in Example 1. N-Ac-Sar-His-TrpH3)-N--Et-(2)-N-Me-Dap-Tyr-D-Trp-Leu-Arg^^^^^ 
as the trifiuoroacetate salt eluted at 31.05 minutes as a single peak, was collected and lyophilized. Fab 
Mass spec, m/e 1325 (M* + H). Amino Add Anal.: 1.0 Pro; 1.0 Arg; 1.0 Leu; 1 J Trp; 1.0 Tyr, 0.9 His; 1.0 
GIu. 



Example 8 



70 



Using the method described in Example 7 and substituting the appropriate amino acids, the following 
peptides can be prepared: 

(pyro)glutamyl-histidyl-tryptyl-3-N-ethyl-2-N-methyl-2.3-diaminopropionyhtyr^ 
prolylethylamlde; 

76 N-acetylsarcosyl-D-phenylalanyl-D-tryptyl-3-N-ethyl-2-N-methyh2.3^ 
leucyl-arginyl-prolylethylamide; 

N-acetyhD-3-4-chlorophenylalanyl-D-phenylalanyl-D-3-{1-naphthyl)alanyl-3-N-eth 
propionyl-tyrosyl-D-lysyl{N-epsilon-n!Continyl)-leucyl-arginyI-prolylethylamjde. 
N-acetyl-3.4<lehydro-prolyl-D-3-4-chlorophenylalanyhD-tryptyl-3-N-ethyl-2-N 
20 tyrosyhWysyl{N-epsilon-plcolyl)-valyWysyl(N-epsiIon-^^ 

Example 9 



25 



(pvro)Glu-His-Trp-N-Me-Ser'Tyr-D-Leu-Leu"Arg-Pro-Aza6ly"NH2 

30 This peptide is prepared by classical solution synthesis according to the following scheme: 

Cbz-Leu-Arg(N02)"-Pro-AzaGly-NH2 
(2) I 

35 (pyro )Glu-His-Trp-N-Me-Ser-Tyr-D-Leu-OH ^ 

Leu-Arg-Pro-AzaGly-NHj 



40 



45 



(1) 



3 

(3) 



50 
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(pyro)Glu-His-Trp-N"Me-Ser-Tyr-D-Leu-Leu-Arg-Pro-A2aGly-HN2 

The synthesis of fragment (1) is described in Example 2 and the synthesis of fragment (2) is desaibed 
in A.S. Dutta, J. Med. Chem 21^ , 1018 (1978). Fragment (2) is converted into (3) by hydrogenolysis and (3) 
is coupled witF (T7Trsing~DGC/H0Bt The product is purified by high perfonmance chromatography using 
conditions simitar to those described in Example 1. 

Example 10 

Using the method of Example 3, but substituting Boc-D-(2)Nal witii Boc-r>3-{2-benzimida20lyl)-alanate 
or with Boc-D-3-(2-benzoxazolylValanate. can provide N-acetylsarcosyl-phenylalanyl-tryptyl-N-methylseryl- 
tyrosyl-3-(2-benzimidazolyl)-D-aIanyl-leucyl-arginyl-proly!ethyIamide and N-acetyl-phenylalanyl-D-3-4- 
chlorophenylalanyl-D- tryptyl-N-methyl-seryl-tyrosyl-3-{2-benzoxa20ly[)-D-alanyl-cyclohexylalanyl-arginyl- 
prolyletiiylamide, respectively. 



Example 11 
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N-Ac-Sar-D-Phe-D-Trp-N-Me-Ser>Tyr-D-(3)-PahLeu-Arg-Pro-NHEt 



Using the method of Example 1, but substituting Boc-OLeu with Boc-3-(3-pyridyl)-D-AIa and running 
the coupling for this acid four times, each time for 5 hours, N-Acetylsarcosyl-l>phenyIalanyl-D-tryptyI-N- 
methyl-seryl-tyrosyl-D-3-pyridylalanyl-leucyl-arginyl-proIylethylamide can be obtained. 

10 

Bcample 12 



15 

(2)-N-(Ethylaminocarbonyl)-(5)-N"ethylamido-Giu-His-Trp-N"Me^Ser-Tyr-D-Trp-LeU"Arg-^ 



Using the same method and same amino acids described In Example 1. Cbz-(pyro)Glu-His(Cbz)-Trp-(N- 
20 fbrmyl)-^l-Me-Ser(OBzl)-Tyr(0-2-Br-Cbz)-D-Trp(^^formyl)-Leu-Arg(Tos)-Pro-0-Resin was obtained. This 
peptidoresin was treated with methanol (4 ml) containing 10% dimethylethanolamine and with ethyl amine 
(30 ml). The mixture was stirred at room temperature for 3 days. The resin was filtered and the filtrate was 
concentrated in vacuo . The residue was triturated with water. The solid was dried over P2O* for 24 hours to 
give the protected peptide as a dry white powder. The protecting groups were removed upon treatment at 
25 0*C for 1 hour with anhydrous liquid HF, In the presence of 1 ml of anisole and 0.5 ml of dimethyl- 
phosphite. The excess reagents were removed in vacuo and the residue was dissolved in methanol and 
then concentrated in vacuo . 

The residue was washed twice with e\her and then dissolved in a solution of (1:1:0.1) water: acetonitriie: 
acetic acid, filtered, and lyophilized to give the crude product This was purified by high performance liquid 
30 chromatography on a 25 cm x 2.5 cm Dynamax 018 column (25-40 micron) using the same gradient 
described in Example 1. The product was eluted at 36.5 min. as a single peak, was collected and 
lyophilized to give pure (2)-N-(ethylaminecarbonyl)-(5)-N-ethylamido-Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu- 
Arg-Pro-NHEt as the trifluoroacetate salt FAB Mass spec, m/e 1412 (M-f-H)^. Amino Acid Anal.: 1.0 Pro; 
1.2 Arg, 1.0 Leu, 0.9 Tyr, 0.9 Trp, 0.8 His, 0.6 Glu. 

35 

Example 13 



(pyro)-Glu-His-Trp-N-Me-Ser-Tyr-67-[2-(S-3-amino-2-oxO'pyrrQlidin-1-yl)-S-2-lsopropylmethy!acetylh^^ 

NHEt 



45 (pyro)-Glu-His-Trp-N-Me-Ser-Tyr-6,7-[2-(S-3-amino-2-oxo-pyrrolidln-1-yl)-S-2-lsopropyImethyIacetyl^ 
Pro-NHEt is prepared according to the following steps: 

(a) H-Arg(Tos>-Pro-NHEt 

50 The protected dipeptide Arg(Tos)-Pro-NHEt can be prepared by solid phase using Boc-Pro-O-Resin 
(Merrifield resin), deblocking, and coupling with Boc-Arg(Tos) using the same instrument and the same 
protocol described in Example 1 , and afterwards deblocking the peptide-resin with the deblocking solution 
which was previously described. The obtained Arg(Tos)Pro-OResin is then treated with ethylamine at room 
temperature for 48 hours. Work up, trituration of the product with water, and drying over P2O5 gives H-Arg- 

55 (Tos)-Pro-NHEt 



(b) Boc-[2-(S-3-Amino-2-Oxo-Pyrrolidin-1-yl)-S-2-lsopropylmethylacetic] Acid 
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BocH2-<S-3-aminch2-oxo-pyrrolidin-1-yl)-S-2-isopropylmethylacetic acid can be synthesized using the 
procedure described by D.F. Veber and R.M. Freidinger In U.S. Patent No. 4.493.934. 



(c) Boc-[2-(S-3-Amino-2-<>xo-Pynroi1din-1-ylhS-2-isopropy!nnethylacetylhArginyi^ 

10 mmol of Boc-[2-(S-3-amino-2-oxo-pyn'olidln-1-yl)-S-2-isopropyInnethylacetic] acid is dissolved in 70 ml of 
degassed DMF and cooled to 0*C under nitrogen. 19 mmol of H-Arg(Tos)-Pro-NHEt, which was previously 
described. Is dissoh^ed in 30 ml of degassed DMF. and cooled. To the acid solution 11 mmol of 
diphenylphosphorylazide and 11 mmol of triethylamine are added, followed by the pre-cooled peptide 
solution. The reaction mixture is stirred at 0*C for 3 hours, then at room temperature overnight. The 
product is worked up and purified using silica gel column chromatography and eluted with 70:30:3 
chloroform/methanol/aqueous ammonia. 

(d) [2'-(S-3-Amlno-2-Oxo-Pyrrolldin-1-yl)-S-2-lsopropylmethylacetyl^^ 

Boc-[2-(S-3-am!no-2-oxo-pyn^olldIn-1 -yl)-S-2-isopropylmethy!acetylharginyl(Tos)- 
proiylethylamide,obtained from the previous reaction, is dissolved at O'C in trifluoroacetic acid (60 ml) 
containing 1.5% anisoie and 1% dimethylphosphite. The solution Is then stin-ed at room temperature for 30 
minutes, and then concentrated in vacuo . The residue is washed twice with ether and dried over PaOs to 
give [2-(S-3-amino-2-oxo-pyrrondin-1 -yl)-S-2-isopropy lmethylacetyl]-argin^ 



(e) Cbz-(pyro)Glu>Hls(Cbz)Trp-N-Me-Ser(OBzl)-Tyr-(0-2-Br-Cb2)-NHNH2 

Cbz-(pyro)GIU"His(Cbz)^Trp-N-Me-Ser(OBzl)-Tyr-(0-2-Br-Cbz)-0-Resln is synthesized using the solid 
phase method described In Example 1, but starting with Boc-Tyr(02-Br-Cbz)-0-Resin (Memfleld resin), 
deblocking and coupling in a sequential order with the protected amino acids: Boc-N-Me-Ser(OBzl). Boc- 
Trp(N-formyl), Boc-His(Cb2). and Cb2-(pyro)61u. The obtained Cbz-(pyro)Glu-His(Cbz)-Trp(N-formyl)-N-Me- 
Ser-(0Bzl)-Tyr(0-2-Br-Cbz)-0-Resin Is treated with anhydrous hydrazine In 10% methanol solution at room 
temperature for 48 hours. The resin is filtered and the filtrate is concentrated in vacuo . The residue is 
triturated with ether and dried over P2O5 to give Cbz-(pyro)Glu-His(Cbz)-Trp-N-Me-Ser(OBzl)-Tyr(2-Br-Cbz)- 
NHNH2 

(f) Cbz-(pvro)Glu-His(Cbz)-Trp N-Me-Ser(oBzl)-Tyr(2Br-Cbz)-6,742-(S-3-aminO"2K)xo-pynroiidin-1'yl^^^ 
i5x)ropylmethylacetylhArg(Tos)-Pro"NHEt 

2.6 mmole of the hydrazide Cbz-(pyro)Glu-His(Cbz)-Trp-N-Me-Ser(OBzl)-Tyr{C^2-Br<?bz)-NHNH^ Is 
dissolved in 26 ml of degassed DMF and cooled to -lo" C under nitrogen. To the solution is added 2.4 ml 
of 5.8 M hydrochloric acidH'HF. The reaction mixture is cooled to -25* G and to it is added a (1:19) solution 
of Isoamylnitrlte/DMF until a positive starch/KI test reaction is obtained. About 16 (t\\oi solution is required. 
When TLC shows that no hydrazide remained, the reaction mixture in cooled to -40 " C and to It is added a 
cold DMF solution (4 ml) of [2-{S-3-amino-2-oxo-pynrolidin-1-yi)-S-2-isopropylmethyIacetylharginyl(Tos)- 
prolylethylamide. previously obtained. The pH is raised to 8 with triethylamine. The reaction is stirred at 
-20* C for 24 hrs.. after whfch the pH Is readjusted to pH 8. Additional peptide Is added and the reaction is 
stirred for additional 24 hrs. at the same temperature. The reaction mixture is concentrated in vacuo . The 
residue is triturated witfi water. The solid is filtered and dried over P2O5 to give Cbz-(pyro)Glu-His(Cbz)-Trp- 
N-Me-Ser(OBzl)-Tyr(0-2-Br-Cbz)-6,7-[2-(S-3-amino-2-oxo-pynrolldln-1-y!)-S-2-i^^ 
(Tos)-Pro-NHEt 

(g) (pyro)Glu-His-Trp-N-Me-Ser-Tyr-6,7-[2-($-3-amino-2-oxo-pvrrolidin-1-yl)-S-2-isopropylmethyl-ac^^ 
Pro-"NHEt ~ . 

Gbz-(pyro)Glu His(Cbz)-Trp-N-Me-Ser(OBzl)-Tyr{0-2-Br-Cbz)-6.7-[2-(S-3-amino-2H)xo-pyrrolidin-1-yl)-S- 
2-isopropylmethylacetyl>Arg(Tos)-Pro-NHEt, obtained from the previous experiment, is treated at 0 C for 1 
hour witfi anhydrous hydrogen fluoride (10 ml) in tiie presence of anisole (1.5 ml) and dimetfiylphosphite (1 
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ml). The excess reagents are removed in vacuo . The residue is washed three times with ether, then 
dissolved in (1:1)-water-acetonitri!e solutiorTcs.O ml) and lyophilized. The crude product is purified by HPLC 
to give (pyro)Glu-His-Trp-N-Me-Ser-'Ty r-6.7-[2-(S-3-amlno-2-oxo-pynrolidin-l -yl)-S-2-isopropylm8thy l-acetylh 
Arg-Pro-NHEt 

5 

Example 14 



70 

N-AcSar-His-Trp-N-Me-Ser«Tyr-i>Trp-Leu-Arg-Pro-NHEt 



N-Acsar-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEl was synthesized using the instrument and the 
75 method described in Example 1. but substituting (pyro)GIu with N-Acsar and Boc-D-Leu with Boc-D-Trp-(N- 
Formyl). The crude product was purified using high perfonmance liquid chromatography on a 25 cm x 2.5 
cm Dynamax 018 column (25-40 micron) using solvent mixtures in a gradient ranging from 89% H20/11% 
CH3CN/0.1% TFA to 49% H20/51% CH3CN/0.1% TFA over a period of 50 min. The flow rate is 15 ml/min. 
and UV detection Is at 260 nM. The product was eluted at 17.59 minutes as a single peak, collected, and 
20 lyophilized to give pure {pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate 
salt Fab Mass spec, m/e 1298 (M + H)*. Amino Acid Anal.: 1.0 Pro, 1.1 Arg, 1.1 Leu. 1.6 Trp, 1.0 Tyr. 0.9 
His. 



25 Example 15 



(pyro)6lu-His-Trp-N''Me-Ser'Tyr-l>Trp-Leu-Arg-Pro-NHEt 

30 

(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt was synthesized using the instrument and the 
method described in Example 1, but substituting Boc-D-Leu with Boc-D-Trp (N-Formyl). The crude product 
was purified using high performance liquid chromatography according to the conditions described above. 
35 The product was eluted at 33.7 minutes as a single peak, collected, and lyophilized to give pure (pyro)Glu- 
His-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-NHEt as the trifluoroacetate salt Fab Mass spec, m/e 1298 
(M + H)*. Amino Add Anal.: 1.1 Pro, 1.0 Arg. 1.0 Leu. 1.6 Trp. 1.0 Tyr, 1.0 His, 0.8 Glu. 



40 Example 16 



N-Acsar-His-Trp-N-Me-Ser-Tyr-D-2"Nai-Leu-Arg-Pro-Gly-NH2 

45 

N-Acsar-Hls-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH2 was synthesized using the instrument and 
the method described in Example 3, but substituting Cbz (pyro)GIu with N-Acsar. The crude product was 
purified using high performance liquid chromatography according to the conditions described above. The 
product was eluted at 24.5 minutes as a single peak, collected, and lyophilized to give pure N-Acsar-His- 
50 Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-Pro-Gly-NH2 as the trifluoroacetate salt Fab Mass spec, m/e 1338 
(M + H)*. Amino Acid Anal.: 1.0 Gly; 1.1 Pro. 0.9 Arg. 1.0 Leu, 1.0 Tyr, 0.8 Trp. 0.8 His. 



Example 17 

55 



N-Ac-D-4-CI-Phe-D-4-Ci-Phe-D-Trp-N-Me*Ser-Tyr-D-Trp-Leu-Arg-Pro-D-Ala-NH2 
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D-4-Cl-Phe-D-4-C!-Phe-D-Trp-N-Me-Ser-Tyr-D-Tip-Leu-Arg-P^^ can be synthesized using 

the instrument and the method described in Example 3, but substituting Cbz-(pyro)Glu and Boc-His-N-im- 
Cbz with Boc-D-4-C!-Phe, substituting Boc-Trp(N-indole-formyl) and Boc-D-2-Nal with Boc-D-Trp (N-indoie- 
fonnyl), and substituting Boo-Gly-O-Resin with Boc-E)-Ala-OResin. removing the BOC group from the 
peptide resin with TFA and acylating the N-terminus using acetylimidazole. The protected peptide Is 
cleaved from the resin with anhydrous ammonia Subsequently the protecting groups are cleaved upon 
treatment with liquid HF at 0*C for 1 hour in the presence of anisole and dimethylphosphite. The crude 
product is purified using high perfonnance liquid chromatography to give N-Ac-D-4-CI-Phe-D-4-CI-Phe-D- 
Trp-N-Me-Ser-Tyr-D-Tn>Leu-Arg-Pro-D-AlaNH2. 



Example 18 



Using the method described in Example 17 and substituting with the appropriate amino acids, the 
following compounds can be synthesized: 

N-Acetyl-3.4-dehydro-prolyl-D-3-4-Cl-phenylaIany!-D-tryptyl-N-methyl-seryhty^^ 
prolyl-D-alanylamide; 

N-AcetyKdelta)^'*-prolyhD-3-4-F-phenylaianyl-D-2-naphthylalanyl-N-methy^ 
leucyl-arginyl-prolyl-l>alanylamide; 

N-Acetyl-D-3-4-CI-phenylalany!-D-2-flaphthyl-alanyl-D-tryptyl-N-meth^^^ 
prolyl-D~aIanylamide; 

N-Acetyl-D-3-4-CI-phenylalanyl-D-phenylalanyl-D-1-naphthylalanyl-N-methyl-s^ 
N-methyHeucyl-arginyh-prolyl-D-alanylamide. 

N-Acetylprolyl-D-3-4-CI-phenylalanyl-D-tryptyl-N-methyl-seryl tyrosyl-D-2Hfiaphthyla!anyl-cyclohexylalanyl- 
lysy!(N-epsllon-isopropyl)-prolyI-D-alanylamide. 



Example 19 



(pyro)GIU"N-Me-Phe-Trp-Ser-Tyr»D-Trp-Leu-Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-N-Me Phe for 
BOC-His(N-im-CBZ), BOOD-Trp(N-indole-fonmyl) for BOC-D-Leu, BOC-Ser(OBzI) for BOC-N-Me-Ser{OBzl) 
and adding 0.1% DMAP to the solution of Cbz-p-GIu instead of that of BOC-Trp(N-!ndole-formyl). and 
following the same workup as previously described, (pyro)Glu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-Leu-Arg-ProN- 
HEt was obtained as coide product The compound was purified by HPLC as previously described. The 
product was eluted at 27^ minutes as a single peak. Fab Mass spec, m/e 1306 (M H)*. Amino Add Anal.: 
1.0 Pro, 1.1 Arg, 1.0 Leu. 1.6 Trp, 0.9 Tyr. 0.7 Ser, 0.9 Glu. 



Example 20 



(pyro)Glu-HiS'Trp-Ser-N-Me"Tyr-P-Trp-LeU"Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting BOC-D-Trp(N-indole- 
formyl) for BOOD-Leu, B0C-Ser(0B2l) for BOON-Me-Ser(OBzl), BOC-N-Me-Tyr(0-2.6Kli-CI-Bzl) for BOO 
Tyr(OBr-CB2), and adding 0.1% DMAP to the solution of BOC-Ser-(OBzl) instead of that of BOC-Trp(N- 
Indole-formyl), and following the same workup as previously described, (pyro)Glu-His-Trp-Ser-N-Me-Tyr-l> 
Trp-Leu-Arg-ProNHEt was obtained as a crude product. The compound was purified by HPLC as previously 
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described. The product was eluted at 25.15 minutes as a single peak. Fab Mass spec, m/e 1296 (M + H)* 
Amino Add AnaL: 1.1 Pro, 1.2 Arg, 1.1 Leu, 1.3 Trp, 0.7 Ser, 0.9 His, 0.9 Qlu. 
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Example 21 



(pyro)Glu-His-Trp-Ser-N-Me-Tyr-D-Leu-Leu-Arg-ProNHEt 



Using the same procedure and protocol described in Example 20 but substituting BOC-D-Leu for BOC- 
D-Trp(N-indole-formy!). and following the same workup as previously described, (pyro)Glu-Hts-Trp-Ser-N- 
Me-Tyr-D-Leu-Leu-Arg-ProNHB was obtained as a crude product The compound was purified by HPLC as 
16 previously described. The product was eluted at 16.8 minutes as a single peak. Fab Mass spec, m/e 1223 
(M + H)*. Amino Acid Anal.: 1.0 Pro, 0.9 Arg. 1.5 Leu. 0.6 Ser. 0.9 Trp, 0.8 His. 0.8 GIu. 



Example 22 



(pyro)Glu-His-Trp-Ser-Tyr-N-Me-D-Leu-Leu Arg-ProNHEt 



Using the same procedure and protocol described in Example 1 but substituting B0C-Ser(0B2l) for 
BOC-N-Me-Ser(OBzl), BOC-N-Me-D-Leu for BOC-D-Leu and adding 0.1% DMAP to the solution of BOC- 
Tyr(0-Br-Cbz> Instead of that of BOG Trp(N Indole formyl). and following the same workup as previously 
described. (pyro)Glu-Hls-Trp-Ser-Tyr-N-Me-D-Leu-Leu-Arg-ProNHa was obtained as a crude product The 
30 compound was purified by HPLC as previously described. The product was eluted at 34.3 minutes, as a 
single peak. Fab Mass spec, m/e 1223 (M + H)*. Amino Acid Anal.: 1.0 Pro, 0.9 Arg, 0.8 Leu, 0.8 Tyr, 0.7 
Ser, 0.7 Trp. 0.9 His, 0.9 Qlu. 

35 Example 23 



(pyro)GIU"His-Trp-Ser'Tyr-D-Trp-Leu«N-Me-Arg-ProNHEt 

Using the same procedure described in Example 1 but substituting B0C-Ser(0B2l) for BOC-N-Me-Ser- 
(OBzl), BOC-D-Trp(N indole formyl) for BOC-D-Leu. BOC-N-Me-/\rg(Tos) for BOC-/Vrg(Tos) and adding 
0.1% DMAP to the solution of BOC-Leu instead of that of BOC-Trp(N-indole-formyl), and following the same 
woriaip as previously described, (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-Leu-N-Me-Arg-ProNHEt was obtained as a 
crude product. The compound was purified by HPLC using the same conditions previously described. The 
product was eluted at 18 minutes as a single peak. Fab Mass Spec, m/e 1296 (M + H)*. Amino Acid Anal.: 
0.95 Pro; 1.08 Leu; 2.16 Trp; 1.09 Ser; 1.00 His; 0.88 GIu. 



Example 24 



55 (pyro)Glu-His-N-Me-Trp-Ser-Tyr-D-Trp-Leu'Arg-ProNHEt 

Using the same procedure described in Example 1 but substituting BOC-Ser(OBzl) for BOC-N-Me-Ser- 
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(OB2I), BOC-N-Me-Trp(N-indole-formyl) for BOOTrp(N-indole-formyl), BOC-D-Trp(N-indole-formyl) for BOC- 
D-Leu, and adding 0.1% DMAP to the solution of BOC-Hls{i^lm-CBZ). and following the same worloip as 
previously described, (pyro)Glu-His-N-Me-Trp-Ser-Tyr-l>Leu-Arg-ProNHEt can be obtained and subse- 
quently purified by HPLC using the same conditions previously described. 

5 

Example 25 



10 

(pyro)Glu-HiS"N-Me-1-Nal-Ser-Tyr-D-Trp-ISI-Me-Leu-Arg-ProNHEt 



Using the same procedure described In Example 1 but substituting B0C-Ser{0B2l) for BOON-Me-Ser- 
15 (OBzl), B0C-N-M8-1-Nal for BOC-Trp(N-indole fonnyl). BOC-D-Trp(N-indole-formyl) for BOC-D-Leu, BOC- 
N-Me-Leu for BOC-Leu, and adding 0.1% DMAP to the solutions of BOC(N-im-CBZ)-His and BOC-D-Trp{N- 
indole-fbrmyl) Instead of that of BOC-Trp(N-lndole-formyl), (pyro)Glu-His-N-Me-l-Nal-Ser-Tyr-D-Trp-N-Me- 
Leu-Arg-ProNHEt can be obtained and subsequently purified by HPLC using the same conditions pre- 
viously described. 



Example 26 



25 

N-Ac-3,4-dehydro-Pro-4-CI-[>Phe-D-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-D-^^ 



Using the same procedure and protocol described in Example 1, but substituting BOC-Pro-O-Resin 
30 (Merrifleld resin) with BOC-D-Ala-NH-ResIn (4-methyI-benzhydrylamine resin). CBZ-(pyro)-Glu with N-Ac- 
Pro, BOC-His(N-lm-CBZ) with B0C-4-CI-I>Phe, BOC-Trp(N-lndole fonnyl) and BOC-D-Leu with BOC-D-Trp- 
(N-indo!e formyl), B0C-Tyr(0-2-Br-CBZ) with B0C-N-l\/le-Tyr(0-2,6Hdl-CI-B2l) and adding 0.1% DMAP to 
the solution of BOC-Ser(OBzl) Instead of that of BOC-Trp(N-indole-fonnyl) and acylating the N-terminus of 
the peptide on the resin using N acetylimidazole, the peptide resin N-Ac-3.4-dehydro-Pro-4-CI-D-Phe-D-Trp- 
35 Ser(OBzl)-N-Me-Tyr-(0-2,6-di-CI-Bzl)-D-Trp(N-indole-formyl)-Lei^Ar<ros)-Pr^ Resin can be ob- 

tained. The peptide is cleaved from the resin upon treatment with HF at O' C for Ih in the presence of 5% 
anisoie and 5% dimethyl phosphite. After work up and HPLC purification. N-Ac-3,4-dehydro-Pro-4-CI-D-Phe- 
D-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-D-AlaNHa can be obtained. 

40 

Example 27 



N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 

45 Using same procedure and protocol described in Example 26. but substituting BOC-D-AlaNH Resin whh 
BOC-Sar-NH-Resin (4-melhyl-ben2hydrylamine resin), N-Ac-3.4-dehydro-Pro with CBZi>Glu. B0C-4-CI-D- 
Phe with BOC-Phe, BOC-D-Trp(N-indole-fonfnyl) at position 3 with BOC-Trp(N-indole-fonnyl). BOC-Ser- 
(OBzl) with BOC-N-Me-Ser(OBzl) and adding 0.1% DMAP to the solutions of BOC-Trp-(N indole-fonmyl) and 
BOO-Pro. after HF cleavage, work-up and HPLC purification. N-Ac-Sar-Phe-Trp-N-Me-Ser-Tyr-D-Trp-Leu- 

50 Arg-Pro-SarNHs can be obtained. 



Example 28 

55 

N-Ac-Sar-N-Me-His-Trp-Ser-N-Me-Tyr-D-Tyr-Leu-Arg-Pro-NHEt 
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Using the same protocol and procedure described in Example 1 but substituting BOC-N-Me-His(N-im- 
CBZ) for BOC-His(N-im-CBZ). BOC-Ser-(OBzl) for BOC-N-Me-Ser(OBzl). B0C-N-Me-Tyr{O2,6-di-CI-B2l) for 
B0C-Tyr(0-2-Br-CBZ). B0C-D-Tyr(O2-Br-Cbz) for BOC-D-Leu and adding 0.1% DMAP to the solutions of 
N-Ac-Sar and BOC-Ser{OBz!) instead of that of BOC-Trp(N-indole-fonmyl), after work-up and HPLC purifica- 
tion, (pyro)Glu-N-Me-His-Trp Ser-N-Me-Tyr-D-Tyr-Leu-Arg-ProNHEt can be obtained. 



Example 29 



N-Ao-3,4<lehydro-Pro-D-4-CI-Phe-D-Trp-Ser-N-Me-Tyr-D-Arg-N-M^^ 



Using the same procedure described in Example 26, but sufc)stituting the BOC-D-Trp-(N-indole-formyl) 
at position 6 with BOC-D-Arg(Tos), BOC-Leu with BOC-N-Me-Leu, and adding 0.1% of DMAP to the 
solution of BOC-D-Arg(Tos) also, after work-up and HPLC purification, N-Ac-3,4-dehydro-Pro-[M-CI-Ph©-D- 
Trp-Ser-N-Me-Tyr-D-Arg-N-Me-Leu-Arg-Pro-D-AlaNH2 can be obtained. 



Example 30 



(pyro)Giu«N-Me"Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 



Using the same protocol and procedure described in Examnie 27 but substituting BOC-N-Me-Phe for 
BOC-Phe, BOC-Ser(OBzl) for BOC-N-Me-Ser(OBzl), B0C-N-Me'Tyr(O2,6-di-CI-B2l) for B0OTyr(O2-Br- 
CBZ), and adding 0.1% of DMAP to the solutions of CBZ-(pyro)Glu. BOC-Ser(OBzl) and BOC-Pro, instead 
of that of BOC Trp(N-indole formyl), following HF cleavage, work up and HPLC purification, (pyro)Glu-N-Me- 
Phe-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-SarNH2 can be obtained. 



Example 31 



N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 1 but substituting N Ac-Sar for CBZ- 
(pyro)-Glu. BOC-N-Me-Tyr(0-2,6-di-CI-Bzl) for B0OTyr(0-2-Br-CBZ), BOC-D-Trp(N-lndole-formyl) for BOC- 
D-Leu. and adding 0.1% DMAP to the BOC-N-Me-Ser(OBzI) solution also, after work-up and HPLC 
purification. N-Ac-Sar-His-Trp-N-Me-Ser-N-Me-Tyr-D-Trp-Leu-Arg-ProNHEt can be obtained. 



Example 32 



N-Ac-Sar-3'Tic-Trp-Ser-N-Me'Tyr-D-Trp-N-Me-LeU'Leu-Arg-ProNHEt 



Using the same protocol and procedure described in Example 21 but substituting N-Ac-Sar for Cbz- 
(pyro)Glu. BOC-3-Tic for BOC-Hls(N-lm-CBZ), BCC-D-Trp(N-indole-formyl) for BOC-D-Leu. BOC-N-Me-Leu 
for BOC-Leu. and adding 0.1% DMAP to the solution of BOC D Trp (N-lndole formyl) also, after workup and 
HPLC purification, N-Ac-Sar-3-Tic-Trp-Ser-N-Me-Tyr-D-Trp-N-Me-Leu-Leu-Arg-ProNHEt can be obtained. 
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N-Ac-D^2^Na^^^Me-D^^Phe"D^3^Pal^Ser-Lys(epsilorvN«nicotiny^^ 
epsilon-isopropyihPro-D-AlaNHa 

Using a procedure and a synthetic protocol similar to those described in Example 1 but substituting 
BOC-D-Ala-NH-ResIn (4-methyl-benzhydrylamine resin) for BOC-Pro-OResIn (Merrifield resin) and coupfing 
the amino acids according to the following order and coupling protocol: 



# 


Amino Acid 


Coupling 


1. 


BOOPro 


two-lh 


2. 


BOC-Lys(N-epsilon-isopropyl-N-epsilon-CBZ) 


two-lh 


3. 


BOC-Leu 


two-1h 


4. 


BOG-D-Lys(N-epsilon-FMOC) 


two-lh 


5. 


BOC-Lys(N-epsi[on-FMOC) 


two-lh 


6. 


BOC-3-D-PaI 


two-6h 


7. 


BOC-N-Me-D-4-CI-Phe 


two-6h 


8. 


N-Ac-D-2-Nal with or without 0.1% DMAP 


two-6h 



Upon completion of the synthesis the resin is treated with 20% piperidine in CH solution overnight to 
remove the FMOC protecting groups from tiie two Lys. After several washes witti CH2CI2 and drying in 
vacuo , fhe peptide on the resin is coupled with nicotinic acid using tite peptide syntiiesizer and tiie two-lh 
^upffng protocol. Subsequently the peptide Is cleaved from tiie resin witti HF at O' C for Ih in the presence 
of anisole and dimettiylphosphite to give N-Ac-D-2-Nal-N-Me-l>4-CI-Phe-3-Pal-Ser-LysKN-«psilon-nicotiny^ 
D-Lys-<N-epsilon-nicotinyl)-Leu- Lys{N-epsilon-isopropyl)-Pro-C)-AlaNH2 as a caide product. The peptide 
can be purified by HPLC using the conditions previously described. 



Example 34 



N-Ac'[>2-Nal"N-Me-D^CI-Phe-D-3"PahSer-Lys(N-epsilon-nicotinyl)-D-L^^^ 
epsilon-isocropyl)"Pro-SarNH2 

Using tiie same procedure, protocol, and amino acids as described in Example 33 but substituting 
BOC-Sar-NH-Resin (4-methyI-benzydrylamine resin) for BOC-D-Ala-NH-Resin and also adding 0.1% DMAP 
to the solution of BOG Pro, after y/ork up and HPLC purification. N-Ac-D-2-Nal-N-Me-D-4'CI-Phe-D-3-Pal- 
Ser-LysKN-epsilon-nlcotinyl>-D-LysKN-epsilon-nicotinyl)-Leu-Lys-{N-epsiIon-i can be 

obtained. 



Example 35 



N-Ac-D-2-Nal"[>4-CI-Phe-D-3"Pal-N-Me-Ser-LyS"(N-epsilon-nicotinyl)-D-Lys-(N^ 
(N-epsiion'isopropyl)-Pro-D-AlaNH2 

Using the same procedure, protocol and amino acids as described in Example 33, but substituting 
BOC-D-4-CI-Phe for B0C-N-Me-I>4-ChPhe. BOC-N-Me-Ser(OBzl) for B0C-Ser(0B2l) and adding 0.1% 
DMAP only to the solution of BOC-Pal, following woricup and HPLC purification. N-Ac-D-2-Nal-D-4-CI-Phe-D- 
3-Pal-N-Me-Ser-Lys(N-epsilon-nictinoyl)-D-Lys(N-epsllon-nicotinyl)-Leu-Lys(N-epsilon-isopropy^)-Pro-D- 
AlaNH2 was obtained as tiie trifluoroacetate salt; Rr=ie.3 min. Mass. spec, m/e 1605 (M + H) . Amino Acid 
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Anal.: 0.9 Ala; 1.12 Pro; 2.06 Lys; 0.94 Leu. 

Example 36 

5 

N^^Ac-p-24^^ 
Pro-D-AlaNH2 

70 

Using the same procedure, protocol and amino acids as described in Bcample 33. but substituting 
B0C-N-Me-Tyr(0-2,6-diCI-Bzl) for BOC-Lys-(N-epsilon-FMOC), adding 0.1% DMAP only to the DMF 
solution of B0C-Ser{0B2l). and at the end coupling with picolinic acid instead of nicotinic acid. Following 
workup and HPLC purification, the desired compound can be obtained. 



Example 37 



20 

N-Ac-D-2-l^-D-4-CI-Phe-D-3-Pal"N-Me-Ser*Tyr-D-Lys«(N-epsilon-6-met^ 
~" isopropyl)-Pro-D-AlaNH2 



25 Using the same procedure, protocol and amino acids described in Example 33, but substituting BOC-N- 
Me-Ser(OBzl) for B0C-Ser(OB2l), adding 0.1% DMAP only to the DMF solution of BOC-D-3-Pal and at the 
end coupling with 6 methylnicotinic add Instead of nicotinic acid, following woriajp and HPLC purification, 
the desired compound can be obtained. 

30 

Example 38 



3W-Ac-D-2-NahD-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys^^ 

AiiNHi 



The same procedure described in Example 33 was used, but substituting in the synthesis Boc-N-Me- 
40 Tyr(0-2.6-diCI-Bzl) for Boc-Lys(N-epsilon-FMOC),1 adding 0.1% DMAP only to the DMF solution of Boc- 
Ser(OBzl) and substituting Boc-D-4-CI-Phe for Boc-N-Me-D-4-CI-Phe. After wori<up and HPLC purification, 
the titie compound was obatined as tiie trifluoroacetate salt Rt=24.9 min. Mass Spec, m/e 1535 (M + H) . 
Amino Acid Anal.: 0.97 Ala; 0.94 Pro; 1 .04 Lys; 1 .07 Leu; 0.46 Ser. 

45 

Example 39 



N-Ac-D-4-CI-Phe-D-4-Ci-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 



The procedure described in Example 20 was used, but starting witii Boc-D-Ala-NH Resin 
(benzhydrylamine resin) and substituting in the synthesis N-Ac-D-4-CI-Phe for Cbz-pyro-Glu, Boc-D-4-CI- 
55 Phe for Boc-His(Cbz), Boc-D-2-Thia for Boc-Trp(N-indole-formyl) and Boc-D-Lys(N-epsilon-Cb2) for Boc-D- 
Trp(N-indole-formyl. Boc-Pro was first coupled to tiie resin and 0.1% DMAP was added to tiie Boc-Ser- 
(OBzl) solution. After HF treatment, workup and HPLC purification, tiie desired compound was obtained as 
the trifluoroacetate salt. Rt=26.46 min. Mass Spec, m/e 1406 (M + H)\ Amino Acid Anal.: 0.95 Ala; 1.05 
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Pro; 1.00 Arg; 1.02 Leu; 0.98 Lys; 0.57 Sen 



Example 40 



N-AC'D-4-Ci-Phe-D-4-Ci-Phe-[>2-Thia-t^Me-Ser'Tyr-D-Lys-Leu>Arg-Pro-D 



The procedure described in Example 39 was used. The following substitutions were made: Boc-N-Me- 
Ser(0B2l) for Boc-Ser(OB2i) and Boc-Tyr(0-2Br-Cbz) for Boc-N-Me«Tyr(Odh2.6-CI-Bzl). 0.1 % DMAP was 
added to the solution of Boc-D-2-Thia. After HF treatment, workup and HPLC purification, the desired 
compound was obtained. 



Example 41 



20 

N-AC'l>4"CI-Phe-D-4^i-Phe-D-2'-Thia--Ser-Tyr-D-Lys-Leu-N-'Me-Arg-Pro--D-AlaNH2 



The procedure described in Example 39 was used, substituting Boc Tyr(0-2-Br-Cbz) for Boc-N-Me-Tyr- 
25 (Odi-2.6-C!-Cbz) and Boc-N-Me-Arg{tos) for Boc-Arg(tos). ).1 % DMAP was added to the Boc-Leu solution. 
After HF treatment, workup and HPLC purification, the desired product was obtained. 



Example 4 

30 



N-Ac-Gly-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nlcotinyl)-Leu-Lys(N-^ 
' AlaNHa ~~ 

35 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Gly for 
N-Ac-D-2-Nal. After HF treatment, workup, and HPLC purification N-Ac-Gly-D-4-CI-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epsiion-nicotinyl)-Leu-Lys(N-epsllonHSopropyl)-Pro-D-AlaNH2 was obtained as the 
40 trifluoroacetate salt; Rt=19.8 min; Mass spec, m/e 1394 (M + H)*. Amino Acid Anal: 1.01 Ala; 1.13 Pro; 1.01 
Leu; 1.01 Lys; 0.51 Sen 0.98 Gly. 



: Example 43 

45 



N-Ac-D-2-Nal-D-4-ChPhe-D-4-Thiaz-Ser-r^Me-Tyr-D-Lys(N-epsik)n-nicotlnylhL^^^ 
— P-AlaNH2 

50 

The same procedure described in Example 38 was used, but substituting in the synthesis Boc-D-3-(4- 
thiazolyOalanyi for Boc-D-3-(3-pyridyl)alanyl. After HF treatment, workup, and HPLC purification N-Ac-D-2- 
Nal-D-4-ChPhe-D-4-Thlaz-Ser-N-Me-Tyr-l>Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isoprop^^^^ 
55 AlaNHa was obtained as the trifluoroacetate salt; Rt=25.57 min; Mass spec, m/e 1540 (M + H) , Amino Acid 
Anal: 1.01 Ala; 1.15 Pro; 1.04 Leu; 0.95 Lys; 0.47 Sen 
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Example 44 



5N- Ac^[>2-Nal-P-4-CI-Phe-D-3-PahSer-N>Me-Tyr'D-Lys(N'epsilon"nicotinyi)>Leu-L^^ 
""^ $arNH2 

The same procedure described in Example 38 was used, but substituting In the synthesis Boc-Sar-NH- 
70 Resin (4-methyl-benzhydrylamine resin) for Boc-DAIa-NH-Resin (4-methyl-ben2hydrylamine). After HF treat- 
ment, workup, and HPLC purification N-Ac-[>2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys{N-epsiion- 
nicotlnyI)-Leu-Lys(N-epsilon«lsopropyl)-Pro-SarNH2 was obtained as a trifluoroacetate salt; Rt= 34.48 min; 
Mass spec, m/e 1534 (M + H)\ Amino Acid Anal: 1.12 Sar; 0.97 Pro; 1.03 Leu; 1.01 Lys; 0.49 Ser. 



15 



Example 45 



20 N-Ac-D-4^l-Phe-D-4'CI-Phe-D-2>Thia-Ser-N-Me-Tyr-P"Lys-N-Me' 

The same procedure described in Example 39 was used, but substituting In the synthesis Boc-N-Me- 
Leu for Boc-Leu and adding 0.1% DMAP to the solution of Boc-l>Lys(N-epsilon-Cb2). After HF treatment, 
25 woriojp. arid HPLC purification N-Ac-D-4-CI-Phe-D-4<JI-Phe-D-2-Thla-Ser-N-Me-Tyr-D-Lys4sl-Me-^^ 

Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt= 20.66 min; Mass spec, m/e 1419 (M+H) . Amino 
Acid Anal: 1.05 Ala; 0.97 Pro; 1.05 Arg; 0.99 Lys; 0.53 Ser. 

30 Example 46 



N-Ac-D'4>Ci-Phe-D'4<;i-Phe-D-1-Nai-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AI^ 

35 

The same procedure described in Example 39 was used, but substituting in the synthesis Boc-OI-Nal 
for Boc-D-2-Thia. After HF treatment. wori<up. and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt Rt= 28.98 min; Mass 
40 spec, m/e 1488 (M + H)*. Amino Acid Anal: 1 .00 /Ma; 1 .00 Pro; 1 .04 Arg; 1 .05 Leu; 1 .03 Lys; 0.62 Ser. 

Example 47 

45 

N-/^D-4-Ci-Phe-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-[>Lys-Cha-Arg-P 

50 The same procedure described in Example 46 was used, but substituting in tiie syntiiesis Boc-Cha for 
Boc-Leu. After HF treatment, woricup. and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-1-Nal-Ser-N- 
Me-Tyr-D-Lys-Cha-/\rg-Pro-[>AlaNH2 was obtained as tiie a trifluoroacetate salt; Rt= 28.98 min; Mass spec, 
m/e 1488 (M + H)\ Amino Acid Anal: 1.01 Ala; 1.00 Pro; 0.94 Arg; 0.85 Cha; 0.99 Lys; 0.59 Ser. 

55 

Example 48 
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N-Ac-Sar-D-4-CI-Phe-D-1 'Nat-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa 



The same procedure described in Example 46 was used, but substituting in the synthesis N-Ac-Sar for 
N-Ac-D-4-CI-Phe. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-l>1-Nal-Ser-N- 
Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtaned as a trifluoroacetale salt; Rt= 28.80 min; Mass spea 
m/e 1338 (M + H)*. Amino Add Anal: 1.01 Ala; 1.10 Pro; 0.99 Arg; 1.01 Leu; 0.99 Lys; 0.57 Ser. 



10 Example 49 



75 



25 



35 



N-Ac-Sar-[M-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-[>Lys-Leu-Arg-Pro-D-AlaNH2 



The same procedure described In Example 48 was used, but substituting in the synthesis Boc-D-2-Thia 
for Boc-D-1-Nal. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-2-Thla-Ser-N- 
Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rr= 24.04 min; Mass spec. 
20 m/e 1294 (M + H)*. Amino Acid Anal: 1 .02 Ala; 1 .10 Pro; 0.99 Arg; 0.85 Leu; 0.99 Lys; 0.52 Ser. 

Bcample 50 



N-Ac-$ar>[>4-CI-Phe-D'1-Nal-Ser-N-Me-Tyr-l>3'PahLeu"Arg"Pro-D-AlaNH^ 

30 The same procedure described In Example 48 was used, but substituting In the synthesis Boc-D-3-Pa! 
for Boc-I>Lys(N-epsilon-Cbz). After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1- 
Nal-Ser-N-Me-Tyr-D-3-PahLeu-Arg-Pro-D-AIaNH2 was obtained as a trifluoroacetate salt; Rt= 24.81 min; 
Mass spec, m/e 1358 (M + H)*. Amino Add Anal: 0.98 Ala; 1.02 Pro; 0.99 Arg; 1.01 Leu; 0.57 Ser. 



Bcample 51 



40 N-Ac- Sar-P'4'CI'Phe-D-1"Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon'nicotinyl)-Le"-Aro-Pro-P»AlaNH2 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Sar for 
N-Ac-D-2-Nal. Boc-D-1-Nal for Boc-D-3-PaI. and Boc-Arg(Tos) for Boc-Lys(N,N-epsilon-isopropyl,Cbz). After 
45 HF treatment. wori<up. and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys{N-eps}lon- 
nicotinyl)-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt= 20.72 min; Mass spec, m/e 
1443 (M+H) + . Amino Acid Anal: 0.97 Ala; 1.09 Pro; 1.01 Arg; 1.06 Leu; 0.94 Lys; 0.49 Ser. 

50 Bcample 52 



55 



N-Ac-Sar-D-4-CI-Phe"1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 



The same procedure described In Example 48 was used, but substituting in the synthesis Boc-1-Nal for 
Boc-D-1-Nal. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-1-NaI-Ser-N-Me-Tyr- 
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D-Lys-Leu-Arg-ProD-AIaNHa was obtained as a trrfluoroacetate salt; Rt=29^0 min; Mass spec, m/e 1338 
(M + H)*. Amino Acid Anal: 1.02 Ala; 1.12 Pro; 0.99 Leu; 0.98 Lys; 0.49 Ser. 



10 



20 



30 



Example 53 



N-Ac-Gly-D-4-CI-Phe-D-1-Nal-8er-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 



The same procedure described in Example 48 was used, but substituting N-AoGly for N-Ac-Sar. After 
HF treatment workup, and HPLC purification N-Ac-GIy-D-4-Cl-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys-Leu-Arg- 
Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=21.93 min; Mass spec, m/e 1324 (M + H)*. Amino 
75 Acid Anal: 1 .01 Ala; 1 .09 Pro; 0.99 Arg; 1 .03 Leu; 0.56 Ser; 0.95 Gly. 



Example 54 



N-Ac-D-4-a-Phe-D-4-CI-Phe-D-3-Bal-Ser-N-Me'Tyr"D-Lys-Leu-Arg-Pro-D-AlaNH2 

25 The same procedure described In Example 39 was used, but substituting in the synthesis Boc-D-3-Bal 
for Boc-D-2-Thia. After HF treatment, workup, and HPLC purification N-Ac-IM-CI-Phe-I>4-CI-Phe-D-3-Bal- 
Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNHa was obtained as a trifluoroacetate salt; Rt=27.9 min; Mass 
spec, m/e 1454 (M + Hf . Amino Acid Anal: 0.97 Ala; 1.07 Pro; 1.00 Arg; 1.02 Leu; 1.00 Lys; 0.55 Ser. 



50 



Example 55 



35 N.Ac-D-4-CI-Phe-EM<;i-Phe-D-Trp(formyl)-Ser-N-Me-Tyr'DLys-Leu"/^^ 

: The same procedure described in Example 39 was used, but substituting in the synthesis Boc-D-Trp- 
(formyl) for Boc-D-2-Thla. After HF treatment, workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe- 
40 D-Trp(formyl)-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D- AlaNH2 was obtained as a trifluoroacetate salt; 
Fh-=39.96 min; Mass spec, m/e 1465 (M + H)*. Amino Acid Anal: 1.01 Ala; 0.78 Pro; 0.97 Arg; 1.02 Leu; 
1.01 Lys; 0.48 Sen 0.59 Trp. 

45 Examole 56 



N-Ac>-D-4-CI-Phe-D-4-CI-Phe-N-Me-[>1 -Nah-Ser-N-Me-Tyr"D-Lys-Leu-Arg-Pro-D-AlaNH2 



The same procedure described in Example 39 was used, but substituting in the synthesis Boc-N-Me-D- 
1-Nal for Boc-D-2-Thia and adding 0.1% DMAP to the solution of Boc-D-4-CI-Phe. After HF treatment, 
workup, and HPLC purification N-Ac-D-4-CI-Phe-D-4-CI-Phe-N-Me-D-1-Nal-Ser-N-Me-Tyr-E>Lys-l^u-^^^ 
55 Pro-D-AlaNHa was obtained as a trifluoroacetate salt; Rt= 24.86 min; Mass spec, m/e 1462 (M + H)*. /\mino 
Acid Anal: 1.06 Ala; 1.10 Pro; 1.00 Arg; 1.00 Leu; 0.98 Lys; 0.57 Ser. 
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Example 57 



5 N-Ac-D-4-CI'Phe-D"4-C1-Phe-D'2-Nai-Ser"N-Me-Tyr-D-Tys(r^epsilon-n!cotinyih 



The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-D-4-CI- 
Phe-for N-Ac-D-2-Nal, Boc-D-2-Nai for Bcc-D-3-Pal. Boc-N-Me-Leu for Boc-Leu, and Boc-Arg{Tos) for Boc- 
10 Lys(N,N-epsilon-isopropyi.Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-4-Cl-Phe-D-4-CI- 
Phe-D-2-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-niccrtinyl)-N-M^ was obtained as a 

trifluoroacetate salt; Rt= 29.05 min; Mass spec, m/e 1567 (l^ + H)*. Amino Add Anal: 0.97 Ala; 1.09 Pro; 
1.03 Arg; 1.00 Lys; 0.46 Ser. 

15 

. Bcample 58 



N-Ac-D-4-CI-Phe-D-4-Cl-Phe-D-2-Thia-Ser-Tyr-D"Lys-Le^ 



The same procedure described for Example 39 was used, but substituting Boc-Tyr(0-2-Br-Cbz) for 
Boc-N-Me-Tyr(0-2.6-di-CI-B2l) and Boc-Sar-NH-Resin for- Boc-D-Ala-NH-Resin and adding 0.1% DMAP to 
25 the Boc-Pro solution instead of that of the Boc-Ser(OBzl). After HF treatment woricup, and HPLC 
purification N-Ac-D-4-CI-Phe-D-4-Cl-Phe-D-2-Thia-Ser-Tyr-D-Lys-Leu-Arg-Pro-D-AlaNH2 was obtained as a 
trifluoroacetate salt; RT=3a52 min; Mass spec, m/e 1390 (M+H)+. Amino Acid Anal: 1.21 Sar; 0.91 Pro; 
0.98 Arg; 1.02 Leu; 1.04 Lys; 0.96 Tyn 0.59 Ser. 

30 

Example 59 



35 N-Ac-D-4-<a-Phe-D-4^>Phe-[>1-l^lahSer-N-Me'Tyr-D-H-Cft^^ 



The same procedure described in Example 46 was used, but substituting in the synthesis Boc-D-H-Cit 
for Boc-D-Lys(N-epsilon-Cbz). After HF treatment, woricup, and HPLC purification IM-Ac-D-4-CI-Phe-D-4-CI- 
40 Phe-D-1-Nal-Ser-N-Me-Tyr-l>H-Cit-Leu-Arg-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt Rt= 26.32 
min; Mass spec, m/e 1491 (M + H)*. Amino Acid Anal: 1.02 Ala; 1.10 Pro; 0.97 Arg; 1.01 Leu: 0.90 Lys; 0.57 
Ser. 



45 Example 60 



N-Ac"D-4-<)hPhe-D-4-CI"Phe-D-3-Bal-Ser-N-Me-Tyr-D-Lys(r^silon^s^ 
50 — 

The same procedure described in Example 54 was used, but substituting in the synthesis Boc-D-Lys- 
(N,N-epsilon-isopropyl.Cbz) for Boc-D-Lys(N-epsilon-Cbz). After HF treatment, wori<up, and HPLC purifica- 
tion N-/te-D-4-CI-Phe-D-4'CI-Phe-D-3-Bal-Ser-N-Me-Tyr-D-Lys(N-epsilonHSopropyl> 
55 was obtained as a trifluoroacetate salt; Rt=27.07 min; Mass spec, m/e 1497 (M+H)*. Amino Acid Anal: 
0.97 Ala; 1.04 Pro; 0.97 Arg; 1.02 Leu; 0.53 Ser. 
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Example 61 

5 N>Ac-[>2'NahD-4<)l-Phe-D-3-Pa{-Ser-N-Me-Tyr-D-3-Pai'LeU'Lys(N-epsi 

The same procedure described In Example 38 was used, but substituting in the synthesis Boc-D-3-Pal 
for Boc-D-Lys(N-epsilon-FMOC) and using two couplings of 6 hours each for the Boc-D-3-PaL After HF 
10 treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-3-Pal-Leu-Lys- 
(N-epsilon-isopropyi)-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt= 25.67 min; Mass spec, m/e 
1449 (M + H)\ Amino Acid Anal: 0.94 Ala: 1.10 Pro: 1.06 Leu: 0.54 Ser. 

75 Bcample62 



N-Ac-D^2«Nal-D-4-CI-Phe-D>3-Pai-Ser'N-Me"Tyr-D-Lys(N-epsiion-2"pyrazincarbonyl)-tjeu- 
20 *" isopropyQ-Pro-D-AlaNHg 

The same procedure described in Example 38 was used, but substituting in the synthesis 2-pyrazine 
carboxylic acid for nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nat-D-4-CI- 
25 Phe-l>3-PahSer-N-Me-Tyr-D-Lys(N-epsilon-2-pyrazlncarbonyl)-Leu-Ly$(N-epsilon 

was obtained as a trifluoroacetate salt; Rt= 26.49 mIn; Mass spec, m/e 1555 (M + H) . Amino Acid Anal: 
0.94 Ala; 1 .07 Pro; 1 .06 Leu; 1 .02 Lys; 0.57 Ser. 



30 Example 63 



N-Ac-Sar-[M-ChPhe-D-1-Nal-Ser-N-Me-Tyr-E>Lys(N-^psilon-nlcotlnyl)-Leu-Lys(N-epsil^ 
05 AlaNH2 

The same procedure described in Example 38 was used, but substituting in the synthesis N-Ac-Sar for 
N-Ac-D-2-Nal and Boc-D-1-Nai for Boc-D-3-Pal using two couplings of two hours each. After HF treatment. 
40 workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-nicotinyl)-Leu- 
Lys(N-epsiton-lsopropyl)-Pro-D-AlaNH2 was obtained as a trifluoroacetate salt; Rt=27.13 min; Mass spec, 
m/e 1457 (M + H) . Amino AckJ Anal: 0.98 Ala: 1.09 Pro; 1.08 Leu; 0,95 Lys; 0.49 Ser; 1.12 Sar. 

45 Example 64 



N-Ac-$ar-D-4-a-Phe-D-3-Ba^Ser^N-Me-Tyr-D-Lys(N-eps^lon-nicotinyl)-Le^^Lys(^^ 
55 NH2 

The same procedure described in Example 63 was used, but substituting in the synttiesis Boc-D-3-Bal 
for Boc-D-1-Nal. After HF treatment, workup, and HPLC purification N-Ac-Sar-D-4-CI-Phe-D-3-Bal-Ser-N-Me- 
55 Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AJa-NH2 was obtained as a 
trifluoroacetate salt; Rt=23.89 min; Mass spec, m/e 1463 (M + H)*. Amino Acid /Vnal: 0.93 Ala; 1.00 Pro; 
1 .03 Leu; 0.97 Lys; 0.54 Ser. 
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Example 65 



5N"Ac^alpha-Azagiy -P-4"C!-Phe-D-1-Nal-Ser-N-Me-Tyr>D-Lys(N-epsilon-nic^^ 

Pro-D-AlaNHa ~ 



The same procedure described in Example 63 was used up to the step before the coupiing with N-Ac- 
10 Sar. The peptide on the resin was treated with a solution of carbonyldiimidazole (1.13g) in DMF (IBmL) for 
10 minutes, washed (3x) with methylene chloride and then treated ovennlght with a solution of acetic 
hydrazide (0.53g) in (1:1) DMF/methylene chloride (18mL). Then the synthesis was continued as described 
in Example 63. After HF treatment, workup, and HPLC purification N-Ac-alpha-Azagly-D-4-CI-Phe-D-1-Nal- 
Ser-N-Me-Tyr-D-Lys(N-epsllon-nicotlnyl)-Leu-Lys(N-^psilon-isoprop5^l)-Pro-D-^^ was obtained as a 
16 trifluoroacetate salt; Rt=21.86 min; Mass spec, m/e 1444 (M+H)*. Amino Acid Anal: 0^5 Ala; 1.05 Pro; 
1 .05 Leu; 0.95 Lys; 0.49 Ser. 

Example 66 

20 



r^Ac-D-2-Nal«D^CI«Phe-D-3-PahSer4^'Me"Tyr-D'Lvs(N'«psitonH^^^ 



The same procedure described in Example 38 was used, but substituting Boc-Cha for Boc-Leu and 
Boc-Arg(Tos) for Boc-Lys(N.N-epsilon-isopropyl,Cbz). After HF treatment, workup, and HPLC puriffcafion N- 
Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Cha-Arg-Pro-C^^ was ob- 

tained as a trifluoroacetate salt; Rt=24.39 min; Mass spec, m/e 1560 (M + H)*. Amino Acid Anal: 1.03 Ala; 
30 1 .14 Pro; 0,96 Arg; 0.91 Cha; 1 .01 Lys; 0.52 Ser. 



Example 67 

35 

N-Ac-D-2-Nal-D- 4-CI-Phe"D-3-PahSer-N-Me-Tyr-D'Lys(N-epsilon'nicotinyi)-N-Me"Leu-Lys(N-epslto 
: Pro-D-AlaNH2 



The same procedure described in Example 38 was used, but substituting Boc-N-Me-Leu for Boc-Leu. 
After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys- 
(N-epsilon-nicotinyl)-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 was obtained as a trifluoroacetate 
salt; Rt=19.18 min; Mass spec, m/e 1549 (M + H)\ Amino Acid Anal: 1.00 Ala; 1.10 Pro; 1.00 Lys; 0.56 Ser. 



Example 68 



50 

N-Ac-D-4-CI-Rie-D-4-ChPhe-D-2-Thia-Ser-N-Me-Tyr-D-Lys(N-epsiton-nicotinyl)-N-Me-Leu^^ 



The same procedure described in Example 57 was used, but substituting Boc-D-2-Thia for Boc-D-2-Nal. 
55 After HF treatment, workup, and HPLC purification N-Ac-tM-CI-Phe-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-I> 
Lys(N-epsllon-nicotinyl)-N-Me-Leu-Arg-Pro-D-Ala-NH2 was obtaned as a trifluoroacetate salt; Rt= 27,93 
min; Mass spec, m/e 1524 (M+H)*. Amino Acid Anal: 0.98 Ala; 1.10 Pro; 1.01 Arg; 1.01 Lys; 0.51 Ser. 
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Example 69 



(^A(>I>2-Nal-D-4<;i-Phe-D-3-Pal-Ser-r^M©-Tyr-D-Lys(N-epsilon-CO-Morph)-Le^ 

AiaNFb 



The same procedure described in Example 38 was used up to the step of the removal of the FMOC 
10 group, instead of coupling with nicotinic acid the peptide on the resin was first deblocked with 50% 
TFA/methylene chloride solution for 20 minutes, washed with diisopropylethylamine (2x). washed with 
methylene chloride (3x) and then treated with a solution of carbonyldiimidazole (1.13g) in DMF (18mL) for 
ten minutes, washed (3x) with methylene chloride, and then reacted overnight with a solution of morpholine 
(0.8m L) in (1:1) DMF/methylene chloride (18mL) solution. The resin was washed (3x) with methylene 
75 chloride, dried overnight over P2O5, and treated with HF/anisole at O'C for 1 hr. Wori<up and HPLC 
purification gave N-Ac-E>-2- Nal-(>4-CI-Phe-l>3-Pal-Ser-N-Me-Tyr-D-Lys(N-epsilon-C(>Morph>-Leu-Lys(N^ 
epsilon-isopropyl)-Pro-D-AlaNH2 as a trifluoroacetate salt, Rr=23.55 min; Mass spec, m/e 1542 (M+H) . 
Amino Acid Anal: 1.16 Ala; 1.04 Pro; 0.99 Leu; 0.97 Lys; 0.35 Ser. 

20 

Example 70 



H-Ac-D-2-Nal-E>-4-CI-Phe-D-3-Pai-Ser-N-Me-Tyr-D-Lys(N-^psilon<;(>NMePip)4.e^^ 
— ~^ D-AlaNH2 



The same procedure described in Example 69 was used, but substituting N-methyl-piperazine for 
30 morpholine. After HP treatment, workup, and HPLC purification N-Ac-[>2-NaI-D-4-CI-Phe-D-3-PaI-Ser-N-Me- 
Tyr-D-Lys(N-epsiIon-CO-NMePip)-Leu-Lys(N-eps1lon-isopropyl)-Pro-p-AlaNH2 was obtained as a 
trifluoroacetate salt; Rt= 18.41 min; Mass spec, m/e 1556 (M + H)*. Amino Acid Anal: 0.93 Ala; 1.10 Pro; 
1.05 Leu; 1.02 Lys; 0.55 Ser. 

35 

Example 71 



Using the same procedure described In Example 65. but substituting the appropriate acid hydrazides 
40 for acetic hydrazide the following compounds can be prepared: 

N-acetyhalpha-aza-alanyhD-3-(4-chlorophenyl)aianyl-D-3-(1-naphthyOalanyhseryi-N-alpte^ 

lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-^(4-chk)rophenyl)alanyl-[>3-(4-chlorophenyl)alanyl-D-3-(1-naphth 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)^eucyl-lysyl(N-epsilon-isopropyl)i3rolyl-D-alanyla^ 
45 N-acetyl-alpha-aza-3-(2-napmhyl)aIanyl-D-3-(4-chIorophenyl)alanyl-D-3-(1-naphthyi)alan 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epslton-isopropyl)^ 

N-acetyl-a!pha-a2a-phenylalanyl-D-:3-(4K:hlorophenyl)alanyl-D-3-(1-naphthyl)alanyl-seryl-^ 

tyro$yhD-lysyl(N'^psiIonHTicotinylHeucyHysyl(N-epsiIonHSopropyl)i)rolyl-D-al^^ 

N-acetyl-alpha-aza-3-(4-fluorophenyOalanyl-I>3-(4K^k)rophenyl)alanyl-D^^ 
50 methyhtyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-D-^ 

N-acetyl-alpha-a2a-sarcosyl-D-3-(4-chIorophenyl)alanyl-D-3-(1-naphthyl)alanyl-seryl-N-alpha-^et^ 

D-lysyl(N-epsilon-nicotinyl>-leucyl-lysyl(N-epsilon-isopropyl)i:)rolyl-[>alanylamide; 

N-methyl-alpha-aza-pyroglutamyl-D-3-(4-chlorophenyl)aIanyl-D-3-(1-naphthyl)alanyl-seryl-N-a^ 

tyrosyl-D-lysyl(N-epsilonHilcotinyl)-leucylHysyl(N-epsllon-isopropyl)iDrolyl-D^^^ 
55 N-acetyl-alpha-aza^tyrosyl(0-methyl)-[>3-(4-chlorophenyl)aianyl-D-3-(1-naphthyl)alanyH 

methyl-tyrosyl-D-lysyl(N-«psilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylam^ 

N-acetyI-alpha-aza-3-(34)enzthienyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-( 

methyl-tyrosyl-D-lysyl{N-epsilon-nicotinyl)- leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-a!anylamide; and 
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N-acetyl-alpha-aza-3-(2-thienyl)alanyl-D-3-(4K:hlorophenyl)alanyl-D-3-( 
me%l-tyrosyI-D-lysyI(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilonHSopropyl)-prol^ 



Example 72 



Using the same procedure described in Example 65. but substituting the appropriate amino adds for D- 
1-(3-naphthyl)alanyl at position 3 the following compounds can be prepared: 
N-acetyl-aIpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-(>tryptyi-seryl-N-alph 
epsilon-nicotinylHeucyJ-*ysyKN-epsilonHSOpropyl)i)rolyl-D-alanyl^ 
N-acetyl-alpha-a2a-^Iycyl-I>3-(4-chlorophenyl)alanyl-D-tryptyl{N-indole-formyl^ 
l>Hysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-a!pha-aza-glycyl-D-3-(4<;hlorophenyl)alanyl-D-3-(3-be 
D-lysyl(N-epsi!on-nicotlnylHeucyI-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-aIpha-aza-^IycyhD-3-(4<ihlorophenyl)alanyl-D-3-(4<:hlorophenyl)alanyl-seryl^ 
tyrosyl-D-lysyl(N-epsllon-nicotinylHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-{cyclohexyl)a!anyl-seryI-N-^ 
lysyl(N-epsilon-nlcotinyl)-leucyl-lysyl(N-€psilon-isopropyI)-prolyl-D-alanylamide; 
N-acetyl-alpha-a2a-glycyl-D-3-(4-chlorophenyl)alanyI-D-3-(2-thlenyl)alanyl-seryl-l^ 
iysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-proIyl-D-a!anyIamlde; 
N-acetyMpha-a2a-glycJi-D-3-(4H::hIorophenyl)alanyl-E>3-(4-thi 
lysyI(N-epsHon-nicotinyl)-leucyl-lysyl(N-epsilon-lsopropyl)-prolyl-D-alanyl^ and 
N-acetyl-alpha-a2a-^lycyhD-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyOalanyl-s 
lysyi(N-epslion-nicotinyi)-leucyHysyI(N-epsilon^sopropyl)-pro^ 



Example 73A 



Using the same procedure described In Example 72, but substituting N-alphaHfnethyl-tyrosyl(0-methyl) 
for N-alpha-methyl-tyrosyl the following compounds can be prepared: 
N-acetyl-alpha-aza-glycyI-D-3-(4-chlorophenyl)aIanyl-D-tryptyI-seryi-N-alpha-methyl-^^ 
lysyl(N-eps^lon-nicotinyO-leucyl-lysyl(^^^psiIon-isopropyl)-p^olyl-D-alanylami 
N-acetyl-aIpha-aza-^lycyl-I>3-(4-chlorophenyl)alanyhD-tryptyl(^^ 

((>methyl)-D-lysyl(N-epsilon-nicotiny!)-leucyl-lysyl(N-^psilon-lsopropylhprolyl-D-alanylami^^ 

N-acetyl-alpha-aza'^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-benzthienyl)alanyl-seryl-N-a 

{0-mettiyl)-D-lysyl(N-epsllon-nicotinylHeucyl-lysyl(N-epsilo^^^ 

N-acetyhaIpha-aza-^lycyl-D-3-(4-chlorophenyl)aIanyl-[>3-(4H:hlorophenyl)alanyl-se 

tyrosyl(0-methyl)-D-lysyl(N-epsilon-nicotinylHeucylHysyI(N-epsilon-isopropyl)-prolyl-I>al^ 

N-acetyl-alpha-aza-glycyl-D-3-(4K:hlorophenyl)a!anyhD-3Kcyclohexyl)alanyl-$e 

methyl)-D-lysyI(N-epsilon-nicotjnyl)-leucyl-lysyl(N-eps!lon-isopropyl)-prolyl-D 

N-acetyhalpha-a2a-^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(2-thienyl^^ 

methyl)-D-lysyl(N-epsilon-nicotinyI)-leucyl-lysyI(N-€psilon-isopropyl)-prolyl-D-alanyl^ 

N-acetyl-aIpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyhD-3-(4-thiazolyl)alanyl-seryl-N 

methyl)-DHysyl(N-epsiIon-nicotinylHeucyi-lysyl(N-epsllonHsopropyI)-prolyl-D-alanylamide^^ 

N-acetyl-aIpha-aza-glycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-pyridyl)alanyl-^ 

methyl)-D-lysyl(N-epS!ton-nicotlnylH©ucyl-ly5yl(N-epsilon-isopropyl)-pro1yhD-alanylamide; and 

^^acetyl-alpha-aza•^lycyl-D-3-(4-chlorophenyl)alanyl-D-3-(3-benzthienyl)alanyl-seryl-N-^^ 

(0-methyl)-D-iysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde. 



Example 73B 

Using the same procedure described in Example 63, but substituting the appropriate amino acids for D- 
1-(3-naphthyl)alanyl at position 3 the following compounds can be prepared: 
N-acetyl-sarcosyl-D-3-(4-chlorophenyl)alanyl-D-tryptyi-seryl-N-alpha-methyI-tyrosyl-D-lysyl(N-^ 
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nicotinyI)-Ieucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-(4<hiorophenyl)aIanyl-D-tryptyl(NHndole-form 

(N-epsilon-nic»tinyt)-leucyl-lysyl(N-epsiton-isopropyl)-prolyhD-alany^ 

N-acetyl-sarcosyl-D-3-(4K:hioropheny!)alanyl-D-3-(3-ben2thienyl)aIanyhsei7l-N-aipl^^ 

(N-epsilon-nlcotinyl)-ieucyl-lysyI(N-^psilon-isopropyl)-prolyi-[>alanylamide; 

N-acetyl-sarcosyl-D-^(4K:htorophenyl)alanyl-D-3-{4-chlorophenyl)^^^ 

lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon-isopropyl)-proIyl-D-alanylamide; 

N-acetyl-sarcosyl-D-3-(4-chlorophenyl)alanyl-D-3-(cyclohexyl)alanyl-seiyhN-alpha-meth^ 

epsilor^nicotinyl)-leucyI-lysyl(N-^psilon-isopropyIH3rolyl-D-alanylamfde; 

N-acetyl-sara)syl-D-3-{4-chlorophenyl)alanyl-D-3-(2-thienyl)alanyl-ser^ 

epsilon-nicotinyl)-leucyl-lysyl(N-epsiIon-isopropyl)-prolyl-D-alanylamid©; and 

N-acetyl-sarcosyl-D-3-(4<hlorophenyl)alanyI-D-3-(3-pyi1dyl)alanyl-ser^ 

epsilon-nictonyl)-leucyl-iysyl(N-epsilon-isopropyI)-prolyl-D-a!any!amide, 



Example 74 



Using the same procedure described In Example 72. but substituting D-3-(3-pyridyl)aIanyl at position 6 
for Olysyl(N-epsilon-nicotinyl) the following compounds can be prepared: 
N-acetyl-alpha-aza-^lycyl-D-3-(4-chlorophenyl)aIanyl-D-tryptyl-seryl-N-alpha-methy^^^^ 
alanyWeucyl-lysyI(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-aIpha-aza-glycyI-D-3-(4-chlorophenyl)alanyl-D-1ryptyl{N-lndole-formyl)-seryl-N-^^ 

D-3-(3-pyridyl)alanyHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-alpha-^a-t|lycyl-D-3-(4-chlorophenyl)alanyl-D-3-{3-benzthienyl)alanyl-s^ 

C>-3-(3-pyridyl)alanyWeucyl-lysy!(N-epsilon-isopropyl)-prolyl-l>alanylamide; 

N-acetyl-alpha-aza-^lycyl-[>3-(4-chlorophenyl)alanyl-D-3-(4-chlorophenyl)alanyl-seryl-N"alph^ 

tyrosyl-D-3-(3-pyridyl)alanyl-leucy!-lysyl(N-epsllon-lsopropyI)-prolyhD-alanylam 

N-acetyl-alpha-aza-^lycyl-D-3-(4-chlorophenyl)alanyhD-3-(cyclohexyl)alanyl^^ 

3-(3i5yridyl)alanyl-leucyl-lysyl(N-epsnon-isopropyl)-prolyl-D-alany^ 

N-acetyl-alpha-aza-glycyl-D-3-(4K:hlorophenyl)alanyl-D-3-(2-thlenyI)alanyhseryl-r^al^ 

(3-pyridyi)alanyl-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-a^pha-a2a-glycyl-D-3-{4H:hlorophenyl)alanyhD-3-(4-thiazolyl)alanyl•seryl-^^alpto^ 

3-(3-pyridyl)alanyl-Ieucyl-lysyl(N-epsllon-isopropyl)-proiyl-l>alanylamide; and 

N-acetyl-aIpha-a2a-^|lycyI-D-3^(4-chiorophenyl)aJanyl-D-3-(3-pyridyl)alanyl-ser^ 

(3-pyridyl)aIanyl-leucyl-lysyKN-^psilon-isopropylhprolyl-D-alany^ 



Example 75 



Using the same procedure described In Example 72. but substituting D-3-(4-fluorophenyl)alanyl for D-3- 
(4-chtorophenyl)alanyl the following compounds can be prepared: 
N-acetyl-alpha-a2a-glycyl-D-3-{4-fluoropheny!)alanyl-D-tryptyl-seryhN-aIpha-methyh^ 
epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyhaJpha-a2a-^lycyl-D-3-(4-fluorophenyl)alanyl-D-tryptyl(N-indole-formyl>-seryl^ 
D-lysy^(^^epsiIon-nlcotinyl)-leucyHysyl(N-epsilon-isopropyl)-pro!yl-D-alanylamide 
N-acetyl-aIpha-aza-^lycyl-D-3-(4-fluorophenyl)alanyl-D-3-(3-ben2thienyl)alanyl-seryi-N-al^ 
D-lysyl(N-epsilon-nlcotinyl)-leucyWysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-a!pha-a2a-glycyl-D-3-(4-fluorophenyl)alanyl-E>3-(4-chlorophenyl)alanyl-sery 
tyrosyl-D-lysyl(N-epsilon-nicotinylHeucyl-lysyl(N-epsilon-isopropyi)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-gIycyl-D-3-(4-fluorophenyl)alanyhD-3-(cycIohexyl)alanyI-seryl-N-alpha-methyl-^^ 
lysyl(N-epsiIon-nicotinyl)-leucyl-lysyl(N-epsiIon^sopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza-^lycyl-D-3-(4-fluorophenyI)alanyl-D-3-(24hieny!)alanyI-se^ 
lysyl(N-€psilon-nicotinyl)-leucyWysyl{N-epsiIon-isopropyl)-prolyI-D-alanylamide; 
N-acetyl-alpha-aza-glycyl-[>3-(4-f!uorophenyl)alanyl-D-3-(4-thiazolyl)a]anyl-seryl-N-aIpha-me^ 
lysyl(N-epsilon-nlcotinyl)-leucyl-lysyl(N-epsiIon-isopropyl)-prolyl-D-alanylamide; 
N-acetyl-alpha-aza^lycyl-D-3-(4-fluorophenyl)alanyh[>3-(3-pyridyl)alanyh 
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lysy!(N-epsilon-njcotinyl)-leucyl-lysyl{N-epsilon»isopropyl)-prolyl-D-alanylamide; and 

N-acety!-alpha-a2a-glycyl-D-3-(4'fluorophenyOalanyhE)-3-(3<|uinolyl)alanyl-seryhN^^^^ 

lysyI(N-epsilonHiicotinyl)-leucyl-Iysyl(N-epsllon^soprDpylhprol^^ 

Example 76 



Using the same procedure described in Example 75. but substituting D-3-{2-naph1hyl)alanyl for D-3-(4- 
10 fluorophenyl)alanyl the following compounds can be prepared: 

N-acetyl-alpha-aza-^Iycyl-l>3-(2-naphthyl)alanyl-D-tryptyl-seryl-N-alpha-methyhtyro 

nicotinylHeucyl-!ysyl{N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyl-alpha-aza-^lycyl-D-3-(2Hriaphthyl)alanyl-D-tryptyl{N-indoie-fonnylh^^ 

Iysyl(N-epsi!on-nicotfnyI)-!eucyI-lysyl{N-epsi!on-^sopropyl)-prolyl-D-^^ 
IS N-acetyl-aIpha-aza-^lycyl-D-3-(2-naphthyl)alanyhD-3-(3-benzthienyl)alanyl-sery!-N-^^ 

!ysyl(N-epsiIon-nicotinyl)-leucyl-lysyi(N-epsilonHSopropyl)-prolyl-E>alanylamlde; 

N-acetyl-alpha-aza-^lycyl-D-3-(2Hfiaphthyl)alanyl-D-3-{4<jhlorophenyl)alany^^^ 

lysyI(N-«psilon-nicotinyl)-leucyl-Iysyl(N-epsilon-isopropyl)-prolyI-D-alanylamide; 

N-acetyl-alpha-a2a-glycyl-D-3-(2-naphthyl)alanyl-D-3-(cyclohexyl)alanyl-seryI-N-alp 
20 (N-^psllon-nicotinylH©ucyHysyl(N-epsilon-isopropyl)-prolyl-I>alanylamide; 

N-acety!-alpha-a2a-^lycyl-D-3-(2-naphthyi)alanyl-i>3K2-thienyl)al^^ 

(N-epsilon-njcotinylHeucyl-lysyl(r^epsilon-isopropylH5rolyhD-alany^ 

N-acetyI-aipha-aza-^lycyl-D-3-(2-naphthyl)alanyl-[>3-{4-thlazolyl)alanyhser^ 

{N-epsilon-nicotinyl)-leucyl-fysyl(N-epsllon-isopropyl)-prolyhD-alanylamide; 
25 N-acetyI-alpha-aza-^lycyhD-^(2-naphthyl)alanyl-D-3-{3-pyridyl)alanyl-seryl^ 

(N-^psiion-nicotinylhleucyl-lysyKN-epslton-lsopropylH^rolyl-D-alanylamide; and 

N-acetyl-alpha-aza-^lycyl-D-3-(2-naphthyl)alanyhD-3-(3-quinoiyl)alanyl-seryl-N-aIp^ 

(N'^psilon-flicotinylHeucyl-lysylCN-epsiton^sopropylh^rolyhD'^^ 

30 

Example 77 

Using the same procedure described in Example 76, but substituting D-phenylalanyl for D-3-(2- 
35 naphthyl)alanyi the following compounds can be prepared: 

N-acetyl-alpha-aza-^lycyl-D-phenylalanyl-D-tryptyl-seryhN-alpha-methyl-tyrosyhD-ty^^ 

leucyHysyl(N-epsi!on-isopropyl)-prolyl-l>alanylamide: 

N-acetyhalpha-a2a-^lycyl-Di)henylalanyl-I>tryptyl(N-indole-f6miyl^ 

epsilon-nicotinylHeucyhIysyl(N-epsilon-!sopropyl)-prolyl-D-alanylamide; 
40 N-acetyl-alpha-aza-^lycyl-D-phenylalanyl-D-3-<3-benzthienyl)alanyl-seryl-N^^ 

epsi!on-nicotinylHeucyl-lysyl(N-epsilon-lsopropyi)-prolyl-D-a!anylamide; 

N-acetyl-alpha-a2a-^lycyhD-phenylalanyl-D-3-(4-chlorophenyl)alanyhseryl-N-alpha-^^ 

epsilon-nicotinylHeucyl-lysyl(N-epsiion-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-alpha-a2a-^lycyhD-pheny!alanyl-D-3-(cyclohexyl)alanyl-seryI-N-alpha-methyl-ty^^ 
45 epsilon-nicofmylHeucyl-lysyl{N-epsiion-isopropyl)-prolyl-D-alanylamlde; 

N-acetyMpha-aza-^lycyl-D-^henylalanyl-D-3-(2-thienyl)a!anyhseryl-N^^^ 

epsilon-nicotinyl>-leucyl-lysyl(N-epsilon-isopropyl)-prolyI-D-alanylamlde; 

N-acetyl-alpha-aza-glycyl-DiDhenylalanyl-D-3-(4-thlazolyl)alanyl-seryl-N-alpha-meth 

epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; and 
60 N-acetyhalpha-a2a-glycyl-D-phenylalanyi-D-3-(3-pyridyl)a!anyl-seryl-N-alpha-methyl-^^ 

epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropy!)-prolyI-D-alanylamide. 

Example 78 

55 

N-Ac-D-2-Nal-alpha-a2a-4-CI-Phe-4}-3-Pal-Ser-N'Me-Tyr-D-Lys(N-epsilonHriicotiny^^ 
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Pro-D-AlaNHa 



The same procedure described in Example 38 can be used to synthesize the peptide-resln Boc-Q-3- 
Pal-Ser(0-Bzl)-N-Me-Tyr{0-2,6-diCI-B2l)-D-Lys(N-epsllon-FMOChLeu-Lys(N,N-^ 

AlaNH-Resin. This resin is treated wHh deblock solution (see Example 1) for 20 minutes to remove the Boo 
group, then washed twice with base wash, and three times with methylene chloride and reacted with 
carbonyldiimidazole (1.13g) in DMF (18mL) for 10 minutes. The peptide-resin is washed (3x) with methylene 
chloride and reacted overnight with a solution of N-Boc-N'-(4-CI-benzyl)hydra2ine (1.8g) in (1:1) methylene 
chloridemMF (18mL) to give N-Boc-alpha-aza-4-Cl-Phe-D-3-Pal-Ser(0-Bzl)-N-Me-Tyr(02.6-diCI-B2l)-D-Lys- 
(N-epsilon-FMOC)-Leu-Lys(N.N-epsilon-isopropyl,Cb2)-Pro-D-AiaNH-Resin. This Is treated with deblock so- 
lutton for 20 minutes, base washed, and the synthesis is continued as described in Example 38. After HF 
treatment. wori<up. and HPLC purification N-Ac-D-2-Nal-alpha-aza-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N- 
epsilon-nlcotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 



Example 79 



Using the same procedure described In Example 78 and substituting the appropriate N-Boc-N'-aryl- 
hydrazine or N-Boc-N'-alkyHiyrdazine for N-Boc-N -(4- Cl-ben2yl)hydrazine the following compounds can 
be obtained: 

N-acetyl-[>3-(2-naphthyl)alanyl-alpha-aza-3-(2-naphthyI)alanyl-D-3-(3-pyridyl)alanyl-se^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropylhprolyl-D-alanylamide; 

N-acetyl-D-3"(2-naphthyl)aianyl-alpha-aza-3-(4-fluoropheny!)alanyl-D-3-(3i>^^ 

methyl-tyrosyl-l>!ysyl(N-epsilon-nicotinyl)-!eucyl-lysyl(N-epsiion-isopropylhprolyl-[^^^ 

N-acetyl-[>3-(2-naphthyl)alanyl-alpha-a2a-3-(4-methoxyphenyl)aIanyl-D-3-(3-pyrid 

methyl-tyrosyl-D-lysyl(N-epsiIon-nicotinyl)-leucyl-lysyl(N-epslion-isopropyl)-prGlyl^ 

N-acetyl-D-3-(2-naphthyl)alanyl-alph^a2a-tryptyl-[>3-(3-pyridyl)alanyl-s^ 

(N-epsiion-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamlde; 

N-acetyl-[>3-(2-naphthyl)alanyl-alpha-aza-3-(3-benzthienyl)alanyl-D-3-(3-pyridyl)aIanyl-se^ 

tyrosyl-D-lysyl(N-^psilon-nicotinyl)-leucyl-lysyl(N-epsilonHSopropyl)-prolyl-D-alanylam^ 

N-acetyl-D-3-(2-^aphthyl)a!any!-aIpha-a2a-3-(cyclohexyl)alanyhD^ 

tyrosyl-D-lysyl(N-epsilon-nicotinyi)-leucyl-lysyl(N-^psilon-isopropyl)-prolyl-D-alanyla^ 

N-acetyI-[>3-(2-naphthyl)aIanyl-alpha-aza-3-(2-thienyl)alanyl-E>3-(3-pyridyl)alan 

tyrosyl-D-iysyKN-«psiIonHriicotinyiy-leucyl-lysyKN'^psik)nHSopropyl)-prolyl^^^ 



Example 80 



N-Ac-alpha-a2a-Gly-alpha-aza-4-CI-Phe-P'1-Nal>Ser-N-Me-Tyr'D'Lys(N'epsilon-nicotinylV^ 

isopropyiyPro-D-AlaNHa ] 



The same procedure described in Example 65 is used to synthesize the peptide up to Boc-a!pha-a2a-4- 
CI-Phe-D-1-Nal-Ser((>B2l)-N-Me-Tyr(O-2,6-diCI-B2l)-D-Lys(N-^psilon-FM0Ch 

isopropyl.Cbz)-Pro-D-AlaNH-Resin. This resin is deblocked, reacted with carbonyldiimidazole. and reacted 

with acetic hydrazide as described in Example 65 to give N-Ac-alpha-aza-Gly-alpha-a2a-4-Cl-Phe-D-1-Nal- 

Ser(0-Bzl}-N-Me-Tyr(0-2.6-diCI-Bzl)-D-Lys(hi-epsilon-FMOC)-Leu-Lys(N,N-epsii^^^ 

AlaNH-Resin. The synthesis is continued as described in Example 65. After HF treatment, workup, and 

HPLC purification N-Ac-alpha-aza-Gly-alpha-aza-4-CI-Phe-D-1 -Nal-Ser-N-Me-Tyr-D-Lys(N-«psilon-nicotinylh 

Leu-Lys(N-epsiion-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 81 
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The same procedure described in Example 80 is used, but substitufing the appropriate Boo-D-amino 
acids for Boc-D-1-Nal the following compounds can be made: 
N-acetyl-alpha-aza-^Iycyl-aIpha-aza-3-(4K:hlorophenyl)alanyl-[>3-(3-benrf^ 
tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyHysyl{N-epsilonHSOpropyl)-prolyl-D-alanylamide; 

5 N-acetyl-alpha-aza-^lycyl-alpha-aza-3-(4-chtarophenyi)alanyl-D-tryptyl-seryhN-aIph 
(N-epsilon-nicotinylHeucyl-lysyl(N-epsilonHSopropyl)-prdyl-D-alanylamid 
N-acetyl-alpha-aza-glycyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-tryptyl(NHndole-fon^^ 
methyl-tyrosyl-l>lysyl(N-epsilon-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-prolyl-C>alany!a^ 
N-acetyl-alpha-aza-glycyl-alpha-aza-3-(4-chlorophenyl)aIanyl-D-3-(4-ch!orophenyl)alanyl^^^ 

70 methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyi)HeucyHysyl(N-epsilon-isopropyI)-prolyl-D-alany^ 
N-acetyl-alpha-a2a-^lycyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-3-(2-thienyl)alanyl-seryl-N-^ 
tyrosyl-D-lysyKN-^psilon-nicotlnyOMeucyl-lysylCN-epsilon-isopropylhprolyl-D-alanylamide; and 
N-acetyl-alpha-aza-glycyl-alpha-aza-3-(4-chlorophenyi)alanyl-D-3-(2-naphthyl)al^^ 
tyrosyI-D-!ysyl(N-^psilon-nicotinyl)-leucyHysyl(N-epsiton-isopro^^ 



Example 82 



20 

N'Ac-Sar'alp ha-a2a-4-Ci-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyi)-L^^ 
' D-AlaNH2 



25 The procedure described in Example 80 is used up to the step to give Boc-alpha-aza-4-CI-Phe-D-1-Nal- 
Ser(0-Bzl)-N-Me-Tyr(0-2,6<liCI-BzI)-D-Lys{N-epsilon-™OC)-L^u-L^^^ 

AiaNH-Resin. This resin is coupled to N-Ac-Sar and the syntl^sis completed as described In Exampte 63. 
After HF treatment workup, and HPLC purification N-Ac-Sar-alpha-aza-4-ChPhe-P-1-Nal-Ser-N-Me-Tyr-D- 
Lys(N-epsilon-nicotinyl>-Leu-Lys(N-epsilon-isopropyI)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate 
30 saft 



Example 83 



35 

The procedure described in Example 82 is used, but substituting the appropriate Boc-D-amino acid for 

Boc-D-1-Nal the following compounds can be obtained: 

N-acetyl-sarcosyMpha-aza-3H4<:hlorophenyl)aIanyl-D-3-{3-benzthienyl)alany^ 

D-lysyl{N-epsilon-nicotinyl)-leucyl-lysyl(N-epsilon-isopropyl)-proIyl-D-alanylamlde; 
40 N-acetyl-sarcosyl-alpha-aza-3-(4<:hlorophenyl)alanyl-D-3-(2-thienyl)alanyl-^^ 

lysyKN-^psilon-nicotinyO-leucyl-lysylCN-epsilon-isopropyiy-prolyl-D-alanylamide; 

N-acetyl-sarcosyl-alpha-aza-3-(4K:h!orophenyI)alanyl-D-tryptyl-seryl-N-alpha-meth^ 

epsilon-nicotinylHeucyl-lysyl(N-epsi!on-isopropyl)-prolyl-D-a!anylamlde; 

N-acetyI-sarcosyl-aipha-aza-3-(4-chlorophenyl)alanyhI>tryptyl{N-indole-^^ 
45 D-lysyl(N-epsilon-nicotlnylHeucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 

N-acetyI-^arcosyl-alpha-aza-3-(4-chlorophenyl)alanyl-D-3-{4KJhlorophenyl)^ 

tyrosy!-I>lysyl(N-epsiIon-nicotinyl)-leucyHysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; and 

N-acetyl-sarcosyl-alpha-aza-3-(4-chlorophenyl)alanyi-D-3-{4-methoxyphenyl)alanyl-seryl-N-alpha-^ 

tyrosyI-D-lysyl(N-epS!!on-nicotinylHeucylHysyl(N-epsilonHSopropyl)^ 



Example 84 



The same procedure described in Example 38 is used, but substituting in the synthesis Boc-D-amino 
acid for Boc-D-3-PaL After HF treatment, workup, and HPLC purification the following compounds can be 
obtained: 

N-acetyl-I>3-(2-naphtiiyl)alanyl-D-3-(4-chlorophenyl)alanyl-l>3-(l-naphtiiyl)aianyl-seryl- 
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tyrosy1-D-IysyI(N-epsilonHriicotinyl)-leucyl-lysyl(N-epsllon-isopropylH)roIyl-D-a!anylam 

N-acetyl-D-3-(2-naphthyl)aIanyl-D-3-(4Kihlorophenyl)alanyI-D-3-{3-benzth 

tyrosyh[>lysyI{N-epS!lonHiicotjny!)-leucylHysyl(N-epsi!on^sopropyl)-prolyhD-alan 

N-acetyhD-3-(2-naphthyl)a!anyl-D-3-(4K:h!oropheny!)alanyl-D-3-(2-thienyl^ 

tyrosyhD-Iysyl(N-epsilon-nicotinylhleucylHysyl(N-epsilonHsopropyl)-prolyl-D-^ 

N-ac»ty»-D-3-(2-naphthyl)alanyhD-3-(4<hlorophenyl)alanyl-D-tn^ 

epsllon-nicx5tinyl)-leucyI-lysyl(N-epsilon-isopropy!>-prolyl-D-alany!amid8; 

!^acetyl-D-3-(2-naphthyl)a!anyl-D-3-(4-chlorophenyl)aIanyl-D-tryptyl(N-ind 

tyrosyl-D-IysyKN-epsilonHfiicotinylHeucyl-lysyl(N-^psiionHSopropyl)-prolyhC^ 

N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4K:hlorophenyl)aIanyI-D-ti7ptyl(N-in 

tyrosy^D^ysyl(N-epsiIon-ni(X)tinylh!eucyl-lysyl(N-epsilon^sopropyl)-prolyl-D-alan^ 

N-acetyl-D-3-(2'^aphthyOalanyhI>3-(4-chlorophenyl)alanyl-[>3-(4'^ 

methyl-tyrosyl-D-!ysyl{N-epsilon-nicotinyl)-leucylHysyl(N-epsilor^isopropyl)-proly^ 

N-ac8tyh[>-3-(2-naphthyl)alanyl-D-3-(4<:hlorophenyl)alanyl-[^^ 

E>lysyl(N-epsilon-nicotinyl>-leucyl-!ysyl(N-epsilon-lsopropyl)-prolyl-D-alanyla^ 

N-acetyl-p-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyh[>3-(3<iui^ 

tyrosyl-D-lysyl{N-epsilon-nic»tinyIHeucyMysyl(N-epsilorH and 

N-acetyl-D-3-(2-naphthyI)a!anyhD-3-(4'Chlorophenyl)alanyl-D-3-(cyclohexyl)aI^ 

tyrosyl-D-iysyl(N-epsilorvnicotinylHeucylHysyl(N-epsilon-isopropyl)-prolyl-D-alanyte^ 



Example 85 



N>Ac-D"2-Nal-D-4-Ci-Phe-N-aipha-aza-3-Pal-Ser-N'Me-Tyr-D-Lys(N'epsiion^ 

isopropyl)-Pro-D-AlaNH2 



The procedure described In Example 38 Is used up to step Boc-Ser(0-Bzl)-N-Me-Tyr(02,6-diCI-Bzl)-E>- 
Lys(N-epsilor>-FMOC)-Leu-Lys(N.N-epsilon-isopropyI,Cb2)-Pr(>-D-A1aNH-Resin. The resin is treated with de- 
block solution for 20 minutes to remove the Boo group, treated with base wash, and reacted with 
carbonyldiimldazole for 10 minutes, washed (3x) with methylene chloride, and reacted overnight with N-Boc- 
N'-(3-pyridylmethyl)hydrazine as described In Example 78 to give Boc-alpha-aza-3-Pal-Ser(0-B2l)-N-Me- 
Tyr((>2,6-diCI-Bzl)-D-Lys(^^^psilon-FMOC)-Leu-Lys(N,N-epsllon-isopropyl.Cbz)-Pro-!^^ This 
resin is deblocked and then coupled with Boc-D-4-ChPhe and N-Ac-D-2-Nal as described in Example 38. 
After HF treatment workup, and HPLC purification N-Ac-D-2-Nal-D-4-Cl-Phe-N-alpha-aza-3-Pal-Ser-N-Me- 
Tyr-l>Lys(N-epslk)n-nicotinylHeu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH can be obtained as the 
trifluoroacetate salt 



Example 86 



Using the procedure described in Example 85, but substituting the appropriate N-alpha-aza-amIno acids 
for N-alpha-aza-3-Pal tiie following compounds can be prepared: 
N-acetyl-D-3-{2-naphthyl)alanyhD-3-(4-chlorophenyl)aIanyl-N-alpha-aza-3K1-naphthyl)^^ 
methyl-tyrosyl-D-lysyl{N-epsilon-nicotinylHeucylHysy!(N-epsiIon-isopropyl)-prolyl-D-al^^ 
N-acetyl-[>3-(2-^aphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-N-a!pha-aza-3-(3^ 
alpha-methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl>leucyHysyl(N-epsilon-isopropyl)-proly^ 
N-acetyI-D-3-(2-naphthyl)alanyl-D-3-(4H:h!orophenyl)alanyl-N-alpha-a2a-tryptyl-se^ 
D-lysyl(N-epsilon-nicotinyI)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanylamide; 
N-acetyhD-3-(2-naphthyl)alanyhD-3-(4<:hiorophenyl)alanyl-N-alpha-aza-tr^ 
alpha-methyl-tyrosyhDHysyi(N-epsilon-nlcotinyl)-leucyl-lysyl(N-^psilon-isopropyl>i^^ 
N-acetyi-I>3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)aIanyl-N-alpha-aza-tryptyKN-indoIe-methyl)-se 
alpha-methyl-tyrosyl-I>lysyl(N-epsilon-nicotinyl)-leucyI-lysyl(N-epsilon-isopropyl)-proly! 
N-acetyl-D-3-(2-naphthyl)alanyl-D-3-<4^hlorophenyl)alanyl-N-alpha-^ 
alpha-methyl-tyrosyl-D-lysyl(N-epslton-nicotinyl)-leucyl-lysyl(N-epsilon-^^ 
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^^acetyl-D-3-(2-naph%i)aIanyl•D-3-(4-chlorophenyl)aIanyl-N-alpha-aza-^ 

methyl-tyrosyhDHysyi(N-epsilon-nicotinyl)-leucyl-lysyl(N-epsiIonHSopropyl)-p^^ 

N-acetyI-D-3-(2-naphthyOalanyl-D-3-(4-chlorophenyi)alanyl-N-alpha-^^^ 

alpha-methyI'tyrosyl-D-Iysy!{N-epsilon-nrcotinyl)-leucyl-Iysyl(N-epsilon-isopro^^ 
5 N-acetyl-D-3-(2-naphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-N-alpha-a2^^ methoxyphenyl)aianyl-seryl-N- 

aIpha-methyl-tyrosyl-D-lysyl(N-epsilon-nicotiny!)-Ieucyl-lysy!(N-epsilon-isoprop^ 

N-acetyl-D-3-(2-naphthyl)alanyI-D-3-(4-chiorophenyl)alanyl-N-alpha-aza-3-(^^ 

methyl-tyrosyl-D-lysyl(N-epsilon-nicotinyl)-leucyl-lysyl(N-«psilon-isopropy!)-prolyl-^ and 

N-acetyhE)-3-(2-naphthyl)alanyl-E>3-(4-chlorophenyl}alanyI-N-alpha-^^ 
10 methyl-tyrosyl-D-lysyl(N-epsilon-ni(X)tinyl)-leucyhlysyl{N-epsilon-iso^ 

Example 87 



16 



N-Ac-aza-^ly-D-4<:i-Phe-D"1"Nal-N-Me-Ser-Tyr-D-Lys(N-^psilorvra 

Pro-D-AlaNH2 



20 



The procedure described in Example 65 is used, but substituting Boc-Tyr(02-Br-Cbz) for Boc-N-Me- 
Tyr(0-2.6-diCI-Bzl), and Boo-N-Me-Leu for Boc-Leu and adding 0.1% DMAP to the solutions of Boc-D-1-Nal 
and Boc-OLys(N-epsilon-FMOC). After HF treatment, workup, and HPLC purification N-Ac-aza-GIy-D-4-CI- 
Phe-D-1-Nal-N-Me-Ser-Tyr-D-Lys(N-epsilon-nicotlnyl)-N-Me-l^u-Lys(N-epsilon"^ can 
25 be obtained as the trifiuoroacetate salt. 



Example 88 



30 



N-Ac-aza-Gly-l>4-CI-Phe-D-1-Nal-N-Me-Ser-N-IS/!e-Tyr-D-Lys(N-epsttonHriicotinyl)-Leu-L^^ 

Pro-D-AlaNH2 



35 



The procedure described in Example 87 is used, but substituting Boc-N-Me-Tyr(02,6-diCl-B2l) for Boc- 
Tyr(02-Br-Cbz), Boc-Leu for Boc-N-Me-Leu and adding 0.1% DMAP to the solution of Boc-N-Me-Ser(0- 
BzO instead of Boc-D-Lys(N-epsi!on-FI^OC). After HF treatment, workup, and HPLC purification N-Ac-aza- 
Gly-D-4-CI-Phe-D-1-Nal-N-Me-Ser-N-l^e-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-^psH 
40 AlaNHa can be obtained as the trifiuoroacetate salt 



Example 89 

45 

^^Ac-a2a-Gly-4-C^Phe-D-1-Nal-Thr-^^Me-Tyr-D-Lys(N-epsllon-nicc^inyl)-U 

AlaNHa 

50 

The procedure described In Example 65 is used, but substituting Boc-Thr(0-B2l) for Boo-Ser(0-Bzl). 
After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-N-iy/Ie-Ser-N-Me-Tyr-D- 
Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifiuoroacetate 
salt 

55 

Example 90 
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N-Ac-aza-Gly-D'4'ChPhe-D-1-Nal-Ala-N-Me-Tyr-D-Lys(N'epsilon-nicotinyl>-r^^ 



Pro-D-AlaNH2 



10 



The procedure described in Example 65 is used, but substituting Boc-Ala for Boc-Ser(O-Bzl) and Boc- 
N-Me-Leu for BocrLeu and adding 0.1% DMAP to the solution of Boc-Lys(N-epsilon-FMOC). After HP 
treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Ala-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinyl)-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



Example 91 



7 M-Ac-aza^J^y-^>4^-Phe'D-1■Na^Gln-N-Me■Tyr-P-Lys(^^ 
'■ AlaNHa 

The procedure described In Example 65 is used, but substituting Boc-GIn for Boc-Ser(O-Bzl). After HP 
20 trealment. workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal^3ln-N-Me-Tyr-D-Lys{N-€psilon- 
nicotinyl)-N-Me-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as tiie trifluoroacetate salt. 

Example 92 

25 

N,Ao.D-2-Nal-D-4-C!-Phe-D-3-Pal-Ser-I^Me-Tyr-{0-Me)-!^ 
Pro-D-AlaNH2' 

30 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr(0-2.6-diCI-BzI); After HP treatment workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal- 
Ser-N-Me-Tyr(0-Me)-D-Lys(N-«psiIon-nicotinyl)-Leu-Lys(N-^psltonHsopropylhPro-D^^^ can be obtained 

35 as the trifluoroacetate saiL 



Example 93 

40 

N-Ac-aza-Gly-I>4<;l-Phe-D-1-Nal-Ser-^^Me-Tyr{0-Me)-D-Lys(^^-e^ 

" Pro-D-AlaNHl ~~" ~~ 

45 

The procedure described in Example 65 is used, but substituting Boc-N-Me-Tyr(OMe) for Boc-N-Me- 
Tyr(0-2.6-diCI-B2l), After HP treatment, woricup. and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal- 
Ser-^^Me-Tyr(0-Me)-D-Lys(N-epsilon-nlcotinyl)-Leu-Lys(N-epsilon^sopropyl)-Pro-l>AlaNH2 can be obtained 
as the trifluoroacetate salt. 

50 

Example 94 



55 

N-Ac-aza-Gly-D-4^CI-Phe-D-1-Nai'Ser-N-Me-Phe-D-Lys(N-epsilon-nicotinyl)-Leu'Lys(N-epsiion'is 

~ AlaNH2 
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The procedure described in Example 93 Is used, but substituting Boc-N-Me-Phe for Boc-N-Me-Tyr(0- 
2.6-diCI'B2l). After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Ser-N- 
Me-Phe-D-Lys(N-epsilon-nicot!nyI)-Uu-Lys(N-epsilon-isopropyl)-Pro-^^ can be obtained as the 
trtf luoroacetate salt 

Example 95 



10 



N'Ac-a 2a-Gly-D-4-<;i-Phe-D-1-Nal-Ser-N-Me^F-Phe-D-Lys(N'^^^ 
" PrO'D-AlaNHa" 

j5 The procedure described in Example 94 is used, but substituting Boc-N-Me-4-F-Phe for Boc-N-Me-Phe. 
After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NaI-Ser-N-Me-4-F-Phe-D- 
Lys(N-epsiIon-nicotinyl)-Leu-Lys{N-epsllonHSopropyl)-Pro-D-AIaNH^ can be obtained as the trifluoroacetate 
salt 



20 



Example 96 



da-Ao- Sar-D-4<?l-PhG-D-3*Bal-Ser4^Me"Tyr(0-Me)-D-Lys(N-epsito^^ 
" l>AlaNH2 

The procedure described in Example 63 is used, but substituting Boc-l>3-Bal for Boc-D-1-Nal and Boc- 
30 N-Me-Tyr(OMe) for Boc-N-Me-Tyr(0-2,6-dlCI-B2l). After HF treatment, woriojp, and HPLC purification N-Ac- 
Sar-IM- Cl-Phe-D-3-Bal-Ser-N-Me-Tyr(0-Me)-D-Lys(N-epsilon-nicotinyl)-Leu-Lys{N-epsito^^ 
D-AlaNH2 can be obtained as the trifluoroacetate salt 

35 Example 97 



N-Ac-A za^aly-EM-CI-Phe-D-l-Nal-Ser-N-Me-Arg-D-LysCN-epsiion-nicoti^^ 
id [ AlaNH2 

The procedure described in Example 65 is used, but substituting Boo-N-Me-Arg(Tos) for Boc-N-Me-Tyr- 
(02,6-diCI-Bzl). After HF treatment, workup, and HPLC purification N-Ac-Aza-Gly-D-4-CI-Phe-D-1-Nal-Ser- 
46 N-Me-Arg-D-Lys(N-epsi!on-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AIaNH2 can be obtained as tiie 
trifluoroacetate salt. 



Example 98 



50 



65 



N-Ac-D-2-Nal-D^CI"Phe-D-3-Pal-Ser-N-Me'Lys(N-epsilon-nicotinyl)-D'Lys(N-epsilon-ntcotinyi)"Leu-^ 

epsilon-iSopropylhPro-D-AlaNHa 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Lys(N-epsilon-FMOC) for 
Boc-N-Me-Tyr(0-2,6-diCI-Bzl) and after removal of tiie FMOC double amount of nicotinic acid is used for 
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coupling. Atter HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-C)-40i-Phe-D-3-Pal-Ser-N-Me- 
Lys(N-epsilon-nicotlnyl)-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilonHSOpropyl)-Pro-D-AI^ can be ob- 
tained as the trifiuoroacetate salt. 

Exannple 99 



;oN-AC"P-2- Nal«D-4>CI-Phe-P-3-Pal-Ser-N-Me<)rn(NKielta-n 
A!aNH2 

The procedure described in Exannple 98 is used, but substituting Boc-N-Me-Om{|VMeltarFMOC) for 
76 Boc-N-Me-Lys(N-epsilon-FMOC) and Boc-D-Trp for Boc-D-Lys(N-epstlon-FMOC) and without doubling the 
amount of nicotinic acid. After HF treatment, workup, and HPLC purification N-Ac-D-a-Nai-D-A-CI-Phe-D-a- 
Pal-Ser-N-Me-Om(N-delta-<iicotinyl)D-Trp-Leu-Lys(i>l-epsilon-iso^^^ can be obtained as 

the trifiuoroacetate salt. 

20 

Example 100 



26 N-Ao'a2a-<3ly-D-4^l-Phe-D-1-Nal-$er-N-Me-Arg-D-Lys(iNI*epsi1on-anis^^^ 

The procedure described in Example 97 is used, but substituting 4-methoxybenzoic acid for nicotinic 
acid and Boc-Arg(Tos) for Boc-Lys(N,N-epsilon-isopropyl,Cb2) After HF treatment, wortcup, and HPLC 
30 purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-NahSer-N-Me-Arg-D-Lys(N-epsiIon-anisic)-Leu-A^ 
can be obtained as the trifiuoroacetate salt. 

Example 101 

36 

N-Ac-D-2-Nal-D-4-CI- Phe"D-3-Pai-Ser-N-Me-Ar9-D-Lys(N-epsiton-anlsic)-Leu-Lys(N^ 
AlaNHa ^ 

40 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-N-Me-Tyr- 
{0-2,6-diCI-Bzl), Boc-Arg(Tos) for Boc-Lys{N,N-epsiion-isopropyl. Cbz) and 4-methoxyben20lc add for 
nicotinic acid. After HF treatment workup, and HPLC purification N-Ac-D-2-Nal-I>4^CI-Phe-D-3-Pal-Ser-N- 
45 Me-Arg-D-Lys(N-epslton-nicotlnyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-AlaNH2 can be obtained as the 
trifiuoroacetate salt 

Example 102 

50 

ts^Ac-l>2-NahD-4<)l- Phe-D-3-Pal-Ser-N-Me-Hcit(NH2)-D-Lys(N-epsilon'nico^ 
^ Pro-D-AlaNHa" 

65 

The procedure described in Example 38 is used, but substituting Boc-N-Me-Lys(N-epsilon-FMOC) for 
Boc-N-Me-Tyr(0-2.0-diCI-Bzl) and Boc-D-Lys(rsl-epsiion-nicotinyl) for Boc-D-Lys(N-epsilon-FMOC). With the 
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completion of the synthesis, the resin is treated with 30% piperidine (30mL) in DMF overnight to remove 
the FMOC group, washed (3x) with methylene chloride, and reacted with a solution of carbonyldiimidazole 
(1.1 3g) in DMF (18mL) for ten minutes, washed (3x) with methylene chloride, and then reacted overnight 
with a solution of anhydrous hydrazine (2mL) in (1:1) methylene chloride/DMF (18mL). The resin is washed 
6 (3x) with methylene chloride, dried, and treated with HF/anisole. After woricup and HPLC purification N-Ac- 
D-2-Nal-D-4-a-Phe-D-3-Pal-Ser-I^Me-Hcit(NH2)-D-Lys(N-epsilon-ni 
Pro*D-AlaNH2 can be obtained as the trifluoroacetate salt 



10 Example 103 



N-Ac-D-2-Nal'l>4-CI-Phe-D"3'Pal-Ser-N-Me-Hdt(NHAc)-l>Lys(N-^psilon'nicoti 
7l Pro-D-AlaNH2 



The procedure described in Example 102 is used, but substituting acetic hydrazide for anhydrous 
hydrazine. After HF treatment, workup, and HPLC purification N-Ac-D-2-NaH>4-CI-Phe-D-3-PahSer-N-Me- 
20 Hcit(NHAc)-D-Lys(N-ep^lon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-Ala^ can be obtained as the 
trifluoroacetate salt. 

Example 104 

25 

N-Ao-azarGly'D-4-CI4^he-D-Tmp-^r-N-Me>Tyr-D-Lys(N-epsilon-nicotinic)-^ 
_ AiaNH2 



The procedure described in Example 65 is used, but substituting Boc-D-Tmp for Boc-D-1-Nal. After HF 
treatment, worlaip. and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-Tmp-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
nicotinic)-Leu-Lys(N-epsiIon-isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 

36 

Example 105 



40 

N^Ac^D^2-Na^■D^4^C^Phe-D^3■Pa^Ser-N-Me-Tyr^D^Bal^Leu■Lys(^^^ 

The procedure described in Example 38 is used, but substituting Boc-p-3-Ba! for Boc-D-Lys(N-epsilon- 
45 FMOC). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr- 
D-3-Bal-Leu-Lys(N-epsilon-isopropyi)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt 

Example 106 

50 

Using the procedure described in Example 105, but substituting Boc-D-3-BaI with the appropriate Boo 
D-amino acids the following compounds can be obtained: 
N-acetyl-D-3-(2-naphthyOalanyl-D-3-(4-chlorophenyl)alanyl-l>3'K3-pyridyl^^ 
55 tyrosyhD-lysyHeucyl-lysyl(N-epsilon-isopropyi)-pro!yl-I>alanylamide; 

N-acetyl-D-3~(2-naphthyl)alanyl-D-3-<4-chIorophenyl)alanyl-D-3-(3-pyridyl)alanyl-seryl-^ 

tyrosyl-D-omithyl-leucyl-lysyI(N-epsilon-isopropyl)-prolyl-D-a!anylamide; 

N-acetyhD-3-(2-napmhyl)alanyl-D-3-(4-chlorophenyl)alanyhD-3-(^^^ 
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tyrosyl-D-citrullyl-leucyl-!ysyl{N-epsilon-isopropyl)-prolyl-D-alanylarnlde; 
N-acetyl-D-3-(2Hiaphthyl)alanyl-D-3-(4-chlorophenyl)alanyl-D-3-^^^ 
tyrosyl-D-homodtmIIyWeucyl-lysyl(N-epsilorviSopropyl)-prolyhD-alanylamW 
N-acetyl-D-3-{2-napmhyl)alany!-D-3-(4-ch!orophenyl)aIanyh(>3-(3^^ 
5 tyrosyl-D-arginyl(N^-diethyl)-leucyl-lysyl(N-epsilon-isopropyl)-prolyl-D-alanyla^ and 
N-acetyl-l>3-(2-naphthyl)alanyl-D-3-(4-<:hlorophenyl^^ 
tyrosyl-D-arginyl-teucyHysyl(N-epsilon-jsopropyl)-prolyl-D-alanyl^ 



10 Example 107 



N-Ac-[>2-Nal-D-4-Ci-Phe^>3-Pal-Ser-N-Me-Tyr-[>Lys(N-epalon-an^^ 
[■"" AIaNH2 



The procedure described In Example 62 Is used, but substituting 4-methoxybenzoic add for 2- 
pyrazinecarboxylic acid. After HF treatment, wori<up. and HPLC purification N-Ac-D-2-NaI-D-4-CI-Phe-D-3- 
20 Pal-Ser-N-Me-Tyr-D-Lys(N-epsiIon-anlsicHeu-Lys(N-epsilon-isopropyl)-Pro-D^^ can be obtained as 
the trifluoroacetate salt 

Example 108 

25 

IShAc-D-2-Nal-l>4-ChPhe-D-1-Nal-Ser-I^Me-Tyr-P-$8r{Q-alpha-L-R^ 
' AlaNHa 

30 

The peptide ljeu-Lys(N,N-epsilon-isopropy!,Cbz)-Pro-D-AlaNH2 is prepared by solid phase synthesis as 
described in Example 38. This peptide is coupled to N- alpha-FMOOD-Ser{0-tri-Ac-alpha-L-Rhamnosyi)-OH 
in DMF and in the presence of DCC and HOBt to give after purification 4-D-Ser-(0-tri-Ac-L-Rhamnosyl>-Leu- 

35 Lys(N,N-epsiIon-isopropyl,Cbz)-Pro-D-AlaNH2. The obtained peptide is coupled to Boc-D-1-Nal-Ser-N-Me- 
Tyr-OH using the aforementioned conditions to give Boc-l>1-Nal-Ser-N-Me-Tyr-D-Ser-(0-tri-Ac-L-Rham- 
nosyl)-Leu-Lys(N.N-epsilon-isopropyl.Cbz)-Pro-D-AlaNH2. The obtained peptide is purified and coupled to 
N-Ac-l>2-Nal-D-4-CI-Phe-OH, using the aforementioned conditions, to give N-Ac-D-2-Nal-D-4-CI-Phe-D-1- 
Nal-Ser-N-lVle-Tyr-D-Ser-(0-tri-Ac-L-Rhamnosyl)-ljeu-Lys(N,N-epsilon-isopropyl.Cb^^ The 

40 peptide is catalytically hydrogenated in methanol at pH 4.5 in the presence of Pd catalyst. At the end of tiie 
reaction the catalyst Is filtered and the filtrate is concentrated in vacuo . The residue is dissolved in 
dimettiylacetamide and treated wlht hydrazine hydrate for 4 hours at room temperature. After removal of the 
solvents in vacuo and HPLC purification of the residue N-Ac-D-2-Nal-D-4-CI-Ph&-D-1-Nal-Ser-N-Me-Tyr-D- 
Ser(0-alpTia-L-Rha)-Leu-Lys(N-epsilonHSopropyl>-Pro-D-AlaNH2 can be obtained as tiie trifluoroacetate salt 

45 

Example 109 



N-Ac -D"2'Nal-P>4'CI-Phe-D-3-Pal-Ser«N-Me'Tyr-i>Lys(N-epsllon'nicotinyl)-Cha-L^ 

AlaNHi 



The procedure described in Example 38 is used, but substituting Boc-Cha for Boc-Leu. After HF 
treatment, woricup, and HPLC purification N-Ac-D-2-Nai-D-4-CI-Phe-D- 3-Pal-Ser-N-Me-Tyr-OLys(N-epsilon- 
nicotinyl>-Cha-Lys(N-epsllon-lsopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 
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Example 110 



a^-Ac-Sar-D-4 -Cl-Phe-D-1-Nal-Ser-N'Me'Tyr-D'Lys(N-epsiion>nicotinyihN-Me^^ 

D-AlaNH2 



The procedure described in Example 63 Is used, but substituting Boc-N-Me-Cha for Boc-Leu and 
10 adding 0.1% DMAP to the solution of Boc-D-Lys(N-epsllon-FMOC). After HF treatment, workup, and HPLC 
purification N-Ac-Sar-D-4-CI-Phe-D-1-NaI-Ser-N-Me-Tyr-D-Lys(N-^psilonHiicotinyl)-I^M 
isopropyl)-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



75 Example 111 



N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon-nicotinyl)-lleu-Lys(N-epsilon-isopro^^^ 
w ASNHi 



The procedure described In Example 65 is used, but substituting Boc-Leu with Boc-ileu. After HF 
treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-D-Lys(N-epsilon- 
25 nicotinyl)-lleu-Lys(N-epsik)n-isopropyl)-Pro-I>A!aNH2 can be obtained as the trifluoroacelale salt. 



Example 112 

30 

N-Ac>Sar-[M-ChPhe-D-1"Nal-Ser-N'Me-Tyr-D-Lys(N'epsilon-nicotinyl)-$er-Lys(N"e 
~~ AiaNHg 

35 

The procedure described in Example 63 Is used, but substituting Boc-Ser(O-Bzl) for Boc-Leu. After HF 
treatment, workup, and HPLC purification N-Ac-Sar-l>4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-I>Lys(N-epsllon- 
nicotinyI)-Ser-Lys(N-epsiton-isopropyl>-Pro-D-AlaNH2 can be obtained as the trifluoroacetate sajt 

40 

Example 113 



45 N-Ac-Sar-D-4-Cl-Phe-D-1 'Nal-Ser-N-Me-Tyr-D-LysCN-^psilon-nlcotinyQ-Ser-N-Me-Arg-Pro-D-AlaNHa 



The procedure described In Example 51 is used, but substituting Boc-N-Me-Arg(Tos) for Boc-Arg(Tos) 
and adding 0.1% DMAP to the Boc-Leu solution. After HF treatment, workup, and HPLC purification N-Ac- 
50 Sar-D-4-CI-Phe-D-1-Nal-Ser-N-Me-Tyr-I>Lys(N-epsllon-nicotinyl)-Ser-N-M can be ob- 

tained as the trifluoroacetate salt 



Example 114 

55 



N-AC'l>2-Nal-D-4-CI-Phe-D-3-Pal-$er-N-Me-Tyr-D-Lys(N-epsilon*nicotinyl)-Leu-Lys-Pro-D-AlaNH2 
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The procedure described In Example 38 is used, but substituting Boc-Lys(N-epsilon-Cbz) fcnr Boc-Lys- 
(N,N-epsilon-lsopropyl,Cbz). After HF treatment, workup, and HPLC purification N-Ac-D-2-NaI-D-4-CI-Phe-D- 
5 3-Pal-Ser-N- Me-Tyr-D-Lys(N-epsiion-nicotinyl)-Leu-Lys-Pro-I>-AlaNH2 can be obtained as the 
trifluoroacetate salt. 



Example 115 

10 

N-Ac -D-2-Nai"D-4-CI-Phe-D'3-Pai-$er'N-Me-Tyr"[>Lys(N-epsilon-nicotinyl)-l-eu'Lys(N^ 
" AlaNH2 

75 

The procedure described in Example 38 is used, but substituting Boc-Lys(N,N-epsllon-cyclohexyi.Cbz) 
for Boc-Lys(N.N-epsllon-isopropyl.Cb2). After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D- 
4^l-Phe-i>3-Pai-Ser-fNhMe-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N'^psilon-^^ can 
20 be obtained as the trifluoroacetate salt. 



Example 116 

26 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-D'-Lys(N-epsilon-nicotinyl)-ljeu*Hctt"Pro-D-'AlaNH2 



30 The procedure described in Example 38 is used, but sustltuting Boc-Hcit for Boc-Lys(N.IM-epsi!on- 
fSopropyl.Cbz). After HF treatment workup, and HPLC purification N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-N- 
Me-Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Hcit-Pro-D-AlaNH2 can be obtained as the trifluoroacetate salt. 



35 Example 117 



N-Ac-D-2-Nal-[M-ChPhe-D-3-Pal-Ser-N-Me-Tyr-D-Lys(N-^psilonHriicoti 
, AiaNHi 



The procedure described in Example 3B is used, but substituting Boc-Lys(I^J-epsilon-FMOC) for Boc- 
Lys(N,N-epsilon-isopropyl,Cbz) to give N-Ac-D-2-Nal-D-4-CI-Ph8-D-3-Pal-Ser(0-Bzl)-N-Me-Tyr(0-2,6-diCI- 

45 Bzl)-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-FMOC)-Pro-D-AlaNH-Resin. This resin is treated with 30% 
piperidine-DMF solution overnight washed (3x) with methylene chloride, and then reacted with a solution of 
carbonyldiimidazole (1.13g) in DMF (18mL) for 10 minutes, washed (3x) with methylene chloride and treated 
overnight with a solution of anhydrous hydrazine (1.5mL) in (1:1) DI^F/methylene chloride, dried, and 
treated with HF/anisole at 0*C for 1 hour. After woricup and HPLC purification N-Ac-D-2-Nal-D-4-Cl-Phe-[> 

50 3-Pal-Ser-N"Me-Tyr-D-Lys(N-epsilon-nico1inyi)-Leu-Lys(l^psilon<K)-hyz)-Pro- can be obtained 

as the trifluoroacetate salt. 

Example 118 

55 



^^Ac^D'2-Nal-[>4^CI-Phe'D-3-Pal-Ser^N-^to-Tyr-[>Lys(N-epsilon■^^ 
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A!aNH2 



The procedure described in Example 117 is used, but substituting acetic hydrazide for anhydrous 
hydrazine. After HF treatment, workup, and HPLC purification N-Ac-D-2-Nal-D-4-Cl-Phe-D-3-Pal-Ser-N-Me- 
Tyr-D-Lys(N-epslion-filcotinyl>-Leu-Lys(N-^psiton-CO-hyzAc)-P^^ can be obtained as the 

trifluoroacetate salt 



10 E)cample119 



N>Ac-Sar-D-4-Ci-Phe-D-1"Nal-Ser-N-Me-Tyr"D-Lys(N-epsilon-nlcotlnyl)-Leu-L^^^ 
i ~ GlyNHa ~~~ 



Tfie procedure described in Example 63 is used, but substituting Boc-aza-Gly-NH-Resin for Boc-D-Ala- 
NH-Resin. After HF treatment, workup, and HPLC puriffeatlon N-Ac-Sar-D-4-a-Phe-D-1-Nal-Ser-N-Me-Tyr- 
20 D-Lys(N-epsi[on-nicotinyl)-Leu-Lys{N-epsilon-isopropyl)"Pro-azar6lyNH2 can be obtained as the 
trifluoroacetate salt. 



Example 120 

25 



N -Ac-a2a-Gly'[>4<^l-Phe"D-1-NahSer-NM^e-Tyr-D"Lys(N-epslto 
SerNHa 

30 

The procedure described in Example 63 is used, but substituting Boc-D-Ser-NH-Resin for Boc-D-AIa- 
NH-Resin. After HF treatment, workup, and HPLC purification N-Ac-aza-Gly-D-4-CI-Phe-D-l-Nal-Ser-N-Me- 
Tyr-D-Lys(N-epsilon-nicotinyl)-Leu-Lys(N-epsilon-isopropyl)-Pro-D-SerNH2 can be obtained as the 
35 trifluoroacetate salt 



Bcampie 121 

40 

N-Ac-D'2-Nal -D-4<?l-Phe-D-3-Pal-Ser«NMe'Tyr-D-Lys(N-epsilon-nlcotinyl)-Leu-Lys(^^ 

AzaglyNHz 

45 

The procedure described in Example 119 Is used but substituting N-Ac-D-2-NaI for N-Ac-Sar and Boc- 
D-3-Pal for Boc-D-1-Nal to provide the title compound. 



50 Example 122 



N-Ac-[>2-Nal-D-4-ChPhe'E>-3-Pai-Ser-N-Me-Arg-D-Mbha-Leu-Arg-Pro-P-AlaNH2 

55 

The procedure described in Example 39 is used but substituting Boc-D-3-Pal for Boc-D-2-Thia. Boc-N- 
Me-Arg{Tos) for Boc-N-Me-Tyr(0-2.6-diCl-Bzl) and Boc-D-4-(4-methoxybenzoyl)Homoala for Boc-D-Lys(N- 
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epsilon-Cbz) to provide the title compound. 



Example 123 



N-Ac-D-2-NaWD'4-CI-Phe-P-3-PahSer-N-Me-Tyr>D-Harg(NQ,N<^'<liEt)-Leu-Harg(NQ,NQ-^ 

The procedure described in Example 38 is used by substituting Boc-D-Homoarg{N°.N°-diB) p- 
toluenesulfonate for Boc-I>Lys(N-epsilon-FMOC) and Boc-Homoarg(N° N®-dlEt) p-toluenesulfonate for Boc- 
Lys(N-epsilon-isopropyl.Cbz) to give the title compound. 

Example 124 



N-Ac-D-2-Nal-D-4-Ci-Phe-D-3-PahSer-NMeTyr-D-Cit-Leu-Arg-Pro-D-AlaNH2 

The procedure described in Example 39 is used but substituting Boc-D-3-Pal for Boc-2-Thia and Boc-D- 
Cit for Boc-D-Lys(N-epsilon-Cbz) to give the title compound. 



Assay Procedures 

The biological activities of ttie compounds of the invention are determined by the following assays: 

(a) Receptor Binding . A radioligand receptor binding assay is performed In a similar way to that 
described in the literature (J. Marion et al«. Mol. Phanmacol. 19 399 (1981)). [D-Leu«-des Glyi^HHRH 
ethyl amide was radiolodinated by tiie chloramine-T metiiod and used as tiie radioligand. Pituitary 
membranes containing LHRH receptors are prepared in batches from quick-frozen rat prtuitaries obtained 
from Hilltop Labs. The radioligand (50pM). receptors, and compounds to be tested are coincubated for 2 
hours at 4'C- Bound ligand is separated from free ligand via centrifugation and aspiration. Compounds 
are tested at six half-log concentration increments, and tfie negative log of the equilibrium dissociation 
constant (pK|) is calculated from the concentration which displaces 50% of specifically bound 
radioligand. 

(b) In vitro LH Release . This assay has been adopted from the literature (H.A. Jinnah and P.M. Conn. 
Endlooinology 118 2599 (1986)). Rat pituitaries are removed from immature female rats, minced, and 
dissociated w'rth'cdiagenase/hyaluronidase. They are allowed to attach to 4&well microtiter plates for 48- 
72 hours, then are exposed to test compounds for 3 hours at 37* C. The medium is assayed for released 
LH by RIA (radioimmunoassay). This assay is used to determine quantitatively the potendes of LHRH 
agonists from tiie negative log of the concentration which produces half-maximal release of LH (pD2). 
For assaying LHRH antagonists, exogenous superagonist [D-Leu^-Pro^NHEtlLHRH is added. The sup- 
pression of LH release by the antagonist is dose related. The assay determines tiie potencies of tiie 
LHRH antagonists from the negative log of the concentration which produces half-maximum suppression 
of LH (pAg). 

(c) In vivo LH Release . The compound to be tested is administered to castrated rats intraveneously and 
the serum LH concentration at various time points is measured by RIA. The time integrated LH response 
is calculated and the dose producing half-maximal LH release (EDso) is reported. 

(d) In vivo LH Inhibition . The compound to be tested is administered at 30 ug/kg subcutaneously by 
bolus injiction to male castrate rats and blood samples are collected periodically over 24 hours. The 
AUC (area under the curve) of tiie LH supression data as a function of time Is cateulated using the 
formula log (LHi/LHj) wherein LHt is the LH concentration in tiie blood at time t and LH| is the Initial 
baseline value for the concentration of LH in the blood. The AUC values are negative numbers. 

(e) Stability against enzymatic degradation . The intestinal stability of the compounds of the invention 
was detemnined using In vitro rat jejunum in a reperfusion system. The fractional mucosal loss was an 
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indicator of the relative rate of degradation of the compounds thirty minutes after introduction of the 
iuminal bath. See Rgure 1. 

The in vitro and in vivo biological activities of representative compounds are shown below: 



5 



70 



15 



20 



Compound 


Receptor 


LH 


EDso 




Binding 


Release 




# 


pk| 


pD2 


ug/kg i.v. 


Ex.1 


8.93 


9.43 


7.20 


Ex.3 


10,4 


11.3 


0.129 


Ex.7 




9.73 


9.64 


Ex.12 


8.98 


9.31 


9.90 


Ex. 13 


10.42 


8.50 




Ex.14 


9.43 


9.61 


0,39 


Ex. 15 


10.1 


10.1 


1,38 


Ex.16 


9.24 


9.29 




Ex.19 


10.42 


8.51 




Ex. 20 


10.80 


10.50 




Be 21 


9.34 


9.57 




Ex. 22 


9.16 


9.60 




Ex.23 


10.25 


9.90 




LHRH 


8.90 


9,27 


100 




10.3 


10.14 


0,12 



- [D-Leu^-desGly^'^]LHRH-Et amide. 
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5 



10 



75 



20 



26 



30 



35 



Compound 


Receptor 


LH 
Inhibition 


AUG 




Binding 


# 






(24 hr. after 
30ug/l<g) 


Ex.35 


9.32 


9.35 


-OlU 


Ex. 38 


10.50 


11.23 


-lOUO 


Ex.39 


10.45 


10.35 


-656 


Ex.42 


9.22 


8.81 




Ex.43 


10.47 


11.25 


-o37 


Ex.44 


10.48 


11.30 


-571 


Ex.45 


10.86 


11.15 


-690 


Ex.46 


10.56 


11.15 


-1513 


Ex.47 


10.42 


10.35 


-1200 


Ex.48 


11.00 


11.15 


-916 


Ex. 49 


10.50 


9.71 




Ex.50 


10,86 


11.15 




Ex. 51 


10.57 


11.45 


-526 


Ex.52 


10.77 


10.90 


-1483 


Ex.53 


10.88 


11.40 




Ex.54 


10.47 


11.20 


-963 


Ex.55 


10.66 


11.15 


-790 


Ex.56 


9.17 


9.71 




Ex.57 


9.43 


9.15 




Ex. 58 


11.06 


10.35 




Ex.59 


10.01 


10.45 




Ex.60 


10.64 


10.75 




Ex.61 


10.31 


10.39 




Ex.62 


10.36 


10.60 




Ex.63 


10.35 


11.20 


-707 


Ex. 64 


10.99 


11.20 




Ex.65 


10.24 


11J25 


-1114 


Ex. 66 


10-85 


11.50 




Ex.67 


10.52 


10.60 


-400 


&(.68 


9.92 


11.00 




Ex. 69 


10.77 


11.00 


-467 


Ex.70 


10.92 


11.30 
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The foregoing is merely Illustrative of the invention and is not intended to limit the Invention to the 
disclosed compounds. Variations and changes which are obvious to one skilled In the art are intended to be 
within the scope and nature of the invention which are defined in the appended claims. 

45 

Claims 

1. A compound of the formula: 

^ A-B-C-D-E-F-G-H-I-J ( I ) 

123456789 10 



wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl. 
N-acetyl-L-prolyl. N-acetyl-D-prolyl, N-acetyl-L-delta^^-prolyl, N-acetyl-D-delta^-'^-prolyl. N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl, N-acety!-L-3-(2-thienyl)alanyl. N-acetyl-D-3-(2-thienyi)alanyl. N- 
acety!-L-3-(4-chlorophenyl)alanyl, N-acetyl-D-3-(4<hlorophenyl)alanyl. N-acetyl-L-3-(4 fiuorophenyl)alanyl. 
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N-acety!-D-3-{4-fluoroph8nyl)alanyl, N-acetyl-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl)- 
alanyl, N-acetyl-L-3-(4-methylphenyl)aIanyl, N-acetyl-D-3 {4-methylphenyOalanyl. N-acetyl-L-3- 
(pentamethylpheny!)alany!. N-acetyI-D-3-{pentamethylpheny!)alanyl, N-acetyl-L-3-(3.4,5-trimethylphenyl)- 
alanyl, N-acetyl-D-3-(3,4,5-trimethylpheny!)a!anyl. N-acetyl-L-tryptyl(N-indole-methyl). N-acetyl-!>tryptyl(N 
indole-methyl), N-acetyl-L-tryptyl(N-indole-formyl), N-acetyl-D-tryptyKN-indole-formyl), N-acetyl-L-3-(1-ad- 
amantyOalanyl. N-acetyhD-3-(1-adamantyl)alanyl, N-acelyl-L-5-fliJorotryptyl(N-indoIe-formyl). N-acetyl-D-5- 
fluorotryptyl(N-lndole-formyl). N-acety!-L-3-{2Hiapthyl)alanyl, N-acetyf-L-3-(3-benzothienyl)aianyl. N-acety!-D- 
3-(3-benzothienyl)aJanyl. N-acetyl L-3-(3-benzoxazolyl)alanyl, N-acetyl-D-3-(3-benzoxa2olyl)alanyl. N-acetyh 
alpha-melhyI-L-3-{4^lorophenyl)alanyl. N-acetyl-alpha methyl-D-3-(4-chlorophenyl)alanyl, N-acetyl-L-3-(4- 
trifluoromethylphenyl)aJanyl. N-acetyl-D-3-(4-trifIuoromethylphenyl)alanyl, N-acetyl-L-tyrosyl. N-acetyl-D- 
tyrosyl. N-acetyl-L-O-methyl-tyrosyl, N-acetyl-D-Omethyl-tyrosyl. N-acetyl-l>3-(2-naphthyl)a!anyl. N-acetyl- 
L-3-(1-naphthyl)alanyi, N-acetyl-D-3-(1-naphthyl)alanyl, N-acetylsarcosyl, N-acetyl-L-3-{cyclohexyl)alanyl. N- 
acetyl-D-3-(cydohexyl)alanyl. N-acetylglycyl, L-N-acetyl-N-methylalanyl. N-acetyl-N-methyI-D-a!anyl. N- 
acety!-alpha-methyl-L-phenylalanyl. N-acetyl-alpha-methyl-D-phenylalanyl. N-acetyl-D-phenylalanyl. N- 
acetyl-L-phenylalanyl. N-formyl^arcosyl. N-formyl-N-methyl-L-alanyl. N-formyl-N-methylalanyl. 2-N43ete- 
(e%famlnocarbonyl>-N-epsilon-(ethylamido)glutam y!, N-delta-ethyl-glutamyl. L-pro!y!. D-prolyl. L-delta • - 
prolyl. D-delta^-proIy!. L-pheny!alanyI. D-phenylalanyl, L-3-{4-methyIphenyl)alanyl), D-3-(4-methylph8nyl)- 
alanyl. L-3-(4-nitrophenyl)alanyl, D-3-{4-nitrophenyl)alanyl. L-3-(4-acetylaminophenyl)alanyl. D-3-(4-ac- 
etylarnlnophenyl)alanyl. L-3-(4 chlorophenyl)alanyl. D-3-(4-chlorophenyl)alanyl. L-3-{4-fluorophenyl)alanyl, D- 
3-(4-fluorophenyl)alanyl. aIpha-methyhL-3-(4-chlorophenyl)alanyl, alpha-methyl-l>3-(4-chlorophenyl)alanyl. 
L-3-{4^trifluoromethylphenyl)alanyl. D-3-(4-trifluoromethylphenyl)alanyl. L-tyrosyl, D-tyrosyl. L-Omethyl- 
tyrosyl, D-Omethyl-tyrosyl. sarcosyl, glycyl, L-N-methylalanyl, N-methyl-D-alanyl. Nnfnethyl-L-pyroglutamyl, 
N-methyl-D-pyroglutamyl. alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl. N-acetyl-a!pha-aza-3- 
{4-chlorophenyl)alanyI. N-acetyl-a!pha-aza-3-{4-fluorophenyl)alanyl. N-acetyl-alpha-aza-3-(2-naphthyl)alanyl, 
N-acelyl-aipha-aza-3-(1 -naphthyl)alanyl. N-acetyl-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl, N-acety I- 
alpha-aza-sarcosyl, N-acetyl-alpha-aza-3-{4-methylphenyI)alanyl. N-acetyl-alpha aza-cyclohexylalanyl, N- 
acetyl-alpha-a2a-3-(1-adamantyl)alanyl. N-acetyl-a!pha-aza-tyrosyl(0-methyl), N-acetyl-alpha-aza-3-(3-ben- 
zothienyl)alanyl, N-acetyl-alpha-aza-phenylalanyl, N-methylalpha-aza-pyroglutamyl, N-acetyl-alpha-aza-3-(2- 
thienyl)alanyl, N-acetyl-alpha-a2a-3-(3-benzoxa2olyl)aIanyl. N-acetyl-aIpha-a2a-3-(3.4,5-tr!methylphenyl)- 
alanyl, N-acetyl-alph-aza-3-(pentamethylphenyl)alanyl, N-acetyl-N alpha-methyl-alpha-a2a-3-(2-naphthyl)- 
alanyl. N-acetyl-N-alpha-methyI-alpha-a2a-3-(1 naphthyl)alanyl. N-acetyl-N-alpha-methyl-alpha-aza-3-(4- 
chIorophenyl)alanyl. N-acetyl-N-aIpha-methyl-alpha-aza-3-(4-fluorophenyl)alanyl, N-acetyl-N-alpha-methyl- 
alpha-aza-3-(4-methylphenyl)alanyl, N-acetyl-N-alpha-methyI-a!pha-aza-3-{4-methoxyphenyl)alanyl, N-acetyl- 
N-alpha-methyl-alpha-aza-{1-adaniantyl)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-<phenyl)alanyl. N- 
acetyl-N-alpha-methyl alpha-aza-alanyl. N-acetyI-N-alpha-melhyl-alpha-azar3-(cyclohexyl)alanyl. N-acetyl-N- 
alpha-methyl-alpha-a2a-3-{ben2thienyl)alanyl. N-acetyl N-alpha-methyl-alpha-aza-3-(benzoxazolyl)alanyl. 
acetyl-N-alpha^nethyl-alpha-aza-3-{3A5-trimethylphenyl)alany^ N-acetyl-N-alpha-methyl-alpha-a2a-3- 
(pentamethylphenyl)a!anyl and N-acetyl-N-alpha-methyl-alpha-aza-3-(2-thienyl)a!anyl phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histidyl, D-histidyl, L-tryptyl, 
D-tryptyl. L-tryptyl(N-indole-methy!), D-tryptyl(N-indole-methyl). L-phenylalanyl, D-pheny!alanyl, L-3-{2-naph- 
thyl)-alanyl, D-3-{2-naphthyl)-alanyl. L-3-(1-naphthyl)-alanyl, D-3-(1-naphthyl)-alanyl. L-3-(3-benzoxa20lylh 
alanyl. D-3-(3-benzoxazolyl)alanyl. L-3-(3 pyridyl)-alanyl. L-3-(2-pyridyl)-alanyl. D-3-{3-pyridyl)-alanyl. D-3-<2- 
pyridyl)-alanyl. L-3-(2-thlazolyi)-aIanyl. D-3-<2-thiazolyl>'alanyl. L-3-(3-benzthienyl)alanyl, D-3-(3-*)enzthienyl)- 
alanyl. L-3-(2-benzthienyl)alanyl, D-3-(2-benzthienyl)a!anyl. L-3-(2-thienyl)-alanyi. D-3-{2-thienyI)-alanyl. L- 
cyclohexylalanyl. D-cyclohexylalanyl, L-3-(3-pyrazolyl)alanyl. D-3-(3-pyrazolyl)aIanyl. L-3-<4-chlorophenyl)- 
alanyi. D.3-(4-chlorophenyl)alanyl. L-3-(4-fluorophenyi)alanyl. D-3-(4-fluorophenyl)alanyl. L-3-{4- 
bromophenyl)alanyl. D-3-(4-bromophenyl)alanyl. L-3-(4-trifluoromethylphenyl)alanyl. [>3-{4-trHluorom8thyl- 
phenyl)alanyl, L-3-(4-aminophenyI)alanyl. D-3-{4'aminophenyl)alanyl. L-3-(4-nitrophenyOalanyl. D-3-(4- 
nltrophenyl)alanyl', L-3-(4-caynophenyl)alanyl. D-3-(4-cyanophenyl)alanyl. L-tyrosyl(0-methyl), D-tyrosyl(0- 
methyl). L-3-(4-methylphenyl)aianyl. l>3-(4-methylphenyl)alanyl. L-3-(4-nitrophenyl)alanyl, D-3-(4- 
nitrophenyl)alanyl. L-3-(4-acetylaminophenyl)alanyl, D-3-(4-acetylaminophenyl)alanyl. L-methlonyl. D- 
methionyl. L-alpha-methyl 3-(4.chIorophenyl)alanyl. D-alpha-methyl 3-(4-chlorophenyl)alanyi. (3S) 1.2.3.4- 
telrahydroisoquinoline-3-carbonyl. (3R) 1 .2.3.4-tetrahydroisoquinoline-3-carbonyl. (2)-N- 
(ethylaminocarbonylH5)-N-(ethylamido)glutamyl. alpha-aza-3-{3.4,5-trimethylphenyl)a!anyl. alpha-aza-3-(4- 
bromophenyI)alanyl, alpha-aza-3-(4-methylphenyl)a!anyl, alpha-aza-3-(1-naphthyl)alanyl. alpha-aza-3-(1-ad- 
amantyl)alanyl. L-3-(3-quinolyl)-alanyl. D-3-(3-quinolyl>-alanyl. alpha-aza-3-{4-chlorophenyl)alanyl, alpha-aza- 
3-(4-fluorophenyl)alanyl. alpha-aza-3-(2-naphthyl)alanyl. alpha-aza-3-(3-quinolyl)alanyl. alpha-aza- 
phenylalanyl. alpha-aza-tyrosyl(0-methyl). alpha-aza-3-(2-thienyl)alanyl. alpha-aza-3-(3-benzthienyl)aianyl. 
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alph-aza-cyclohexylalanyl. alpha-aza-tryptyl. alpha-aza-tryptyl(N-indole-methyl), a!pha-aza-trypty!{N-indole- 
formyl), N-(R3i)-L-phenylalanyl. N-(R3i)-D-phenylalanyl, N-(R3i)-D-3-(4-chlorophenyl)alanyl. N-{R3i)-L-3-(4- 
chlorophenyl)alanyl, N-(R3i)-D-3-(4-fluorophenyl)a!anyl. N-(R3i)-L-3 -(4-tluorophenyl)alanyl, N-(R3i>-L-3-(4- 
trifluoromethylphenyi)alanyl, N-(R3i)-D-3-(4-trifluoromethylphenyl)alanyl. N-(R3i)-L-3-(cyclohexyl)alanyl, N- 
(Ra 1 )-D-3-(cyclohexyJ)alany I. N-(R3 1 )-L-3-(4-bromophenyl)alanyl, N.(R3 1 )-l>3-(4-bromopheny!)aJany I, N- 
(R3i)-L-3-(4-nitroph8nyl)alanyl, N-(R3i)-D-3-(4-nltrophenyl>alanyl. L-prolyl. D-prolyl. N-(R3i)-L-0-fnethyl- 
tyrosyl. N-{R3i)-L-tyrosyl, N-(R3i)-D-0-methyl-tyrosyl, N-(R3i)-D-tyrosyl, N-(R3i)-L-histidyl, N-(R3i)-D- 
histidyl, N-(R3i)-L-3-(2-thienyl)alanyl. N-(R3i)-I>3-(2-thienyl)aIanyl, N-(R3i)-L-3-(2-thiazolyl}aIanyl, N-(R3i)-D- 
3-(2-thia20lyl)alanyl, N-(R3i)-L-3-(2-pyridyl)alanyl. N-(R3n)-I>3-(2-pyridyl)alany!, N-(R3i)D-3-(2-naphthyI)- 
alanyl. N-(R3i)-L-3-(2-naphthyl>aIanyl. N-(R3i)-L-3-(3-benzthieny!)alanyl. N-(R3i)-D-3-<3-benzthienyl)alanyl. 
N-(R3i)-L-3-(2-benzthienyl)alanyl. N-(R3i)-D-3-{2-benzthlenyl)alanyl. N-(R3i)-L-3-{3-bezoxazolyl)alanyl, N- 
(R3i)-D-3-(3-benzoxazolyl)alanyl, N-(R3i)-L-3-(3-pyridyl)a!anyl, N-{R3i)-D-3-(3-pyridyI)alanyl. N-(R3i)-L-tryp- 
tyl, N-(R3i)-D-tryptyl. N-(R3i)-L-tiryptyl(N-fndole-methyl). N-(R3i)-D-tryptyl(N-indole-methyl). N-(R3i)-D- 
methionyl, N-(R3i)-L-methionyl. N-(R3i)-D-3-(1-naphthyI)alanyI. and N-(R3i)-L-3-<1-naphthyOalanyl. wherein 
R31 is mettiyl. ethyl, propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyi, D-tryptyl. L-tryptyl(N-indole- 
formyl). D-tryplyl{N-indole-fomr^yl). L-tryptyl(NWndole-nnethyl). D-tryptyl(N-indole-methyl). 5-fiuoro-L-tryptyl, 
5-fluoro-D-tryptyl. L-phenylalanyl. L-prolyl, D-prolyl. L-tyrosyl, D-tyrosyl, D-phenylalanyl. D-3-(3-pyridyl)- 
alanyl, L-3-(3-pyridyl)alanyl, D-3-(3-pyridyl-N'<>xide)a!anyl. L-3-{3-pyridy!-N'-oxide)alanyl, D-3-(3-quinolyl)- 
alanyl, L-3-(3-quinolyl)alanyl. D-3-(3-quinolyl-N'-oxide)alanyl, L-3-(3-quinoiyl-N'-oxide)alanyl, D-3-(1-adaman- 
tyl)alanyl, L-3-(1-adamantyl)alanyl. L-3-(1-naphthyl)alanyl, D-3-(1-naphthyl)alanyl, L-3-(3-ben2thienyl)alanyl. 
D-3-(3-benzthienyl)alanyl. L-3-(2-ben2thienyl)alanyl. D-3-(2-ben2thienyI)alanyl. L-3-(3-benzoxazolyl)alanyl, D- 
3-(3-ben20xa20lyl)aIanyl. L-cyciohexylalanyl, D-cyclohexylalanyl, L-3-(3-indazolyI)alanyl. D-3-(3-indazolyl)- 
alanyl, alpha-methyl-L-phenylalanyl. alpha-methyf-Ophenylalanyl, L-3-2-naphthylalanyl. D-3-2-naph- 
thylalanyl, L-O-methyltyrosyl, D-O-methyltyrosyl. L-3-(4-methylphenyl)aIanyl, D-3-(4-methyiphenyl)alanyl, L- 
3-(pentamethy!phenyI)alanyl. I>3-(pentamethylphenyl)alanyl, L-3-(3.4,5-trimethylphenyl)alanyl, D-3-{3,4.5- 
trimethylphenyl)alanyl. L-3-(4-chlorophenyl)alanyl. D-3-(4-chlorophenyl)alanyl. alpha-methyl-L-3-(4- 
chloropheny!)a!anyl, alpha methyl-D-3-(4-chiorophenyl)a!anyl, L-3«{4-tnf!uoromethy!ph^nyl}a!any!, !>3'{4- 
trifluoromethylphenyOalanyl, L-3-(4-fluorophenyl)alanyl, D-3-{4-fluorophenyl)alanyl. L-3-{2-thienyl) alanyl, D- 
3-(2-thienyl)-alanyl. N-(R32H-3-(3-9yridyl)alanyl. N-(R32)-D-3-(3-pyridyl)a!anyl. N-(R32)-L-3-(3-pyridyl-N -ox- 
ide)alanyl, N-(R32)-[>3-<3-pyrldyl-N'-oxide)alanyl, L-3-(2-thia2olyl)-alany!. D-3-{2-thla2olyl)alanyl. alpha-aza-3 
(l-naphthyl)alanyl. alpha-aza-tryptyl. aipha-aza-phenyla!anyl, alpha-aza 3-(2-thienyl)alanyl, a!pha-a2a-3-(4- 
methylphenyl)alanyl, alpha-aza-3-ft)entamethylphenyl)alanyl, alpha-aza-3-(2-naphthyl)a!anyl. alpha-aza-3-(3- 
benzthienyl)alanyl, alpha-aza-3-(3-ben2oxa2olyl)alanyl. alpha-a2a-3-(cyclohexyl)alanyl. aipha-aza-3-(1-ad- 
amantyl)alanyl. a!pha-aza-3-(4-methoxyphenyl)alanyl, alpha-a2a-3-(4-chlorophenyl)aJanyi, alha-aza-3-(4- 
bromophenyl)aIanyl, a!pha-aza-tryptyl{N-indole methyl). alpha-aza-3-(3-pyridyl)alanyl, alpha-aza-3-(3- 
quinolyl)alanyl, alpha-aza-3-(2-thia2oiyl)alanyl. N-(R32)-L-3-(2-thlenyl)alanyl. N-(R32)-D-3-(2-thienyl)alanyl. L- 
3-(3-quinolyl)alanyl, D-3-{3-quinoIyl)alanyl, L-3-(2-naphthyl)alanyl. D-3-(2-naphthyl)alanyl, N-(R32)-D- 
phenylalanyl. N-(R32)-L-phenylaIanyl. N-{R32)-I>tryptyl, N-(R32}-L-tryptyl. N-(R32)-L-tryptyl{N-indole-fonfnyl), 
N-(R32)-D-tryptyi(NHndole-fomdyl), N-(R32)-L-tryptyl(N-indoIe-methyl). N-(R32)-D-tryptyl(N-lndoleHnethyl). N- 
(R32)-L-3'(2-thia2olyl)alanyl. N-(R32)-D-3-(2-thia2olyl)a(anyl. N-(R32)-L-3-(3-pyridyi)alanyl. N-(R32)-D-3-(3- 
pyridyl)alanyl. N-<R32)-[>3-(3-quinolyl)alanyl, N-(R32)-L-3-(3-quinoiyl)alanyl. N-(R32)-D-3-(1-adamantyl)alanyl, 
N-(R32)-L-3-(1-adamantyOaIanyl, N-(R32)-D-3-(4-fiuorophenyl)aIanyl, N-{R32>-L-3-(4-fluorophenyl)alanyl, N- 
(R32)-D-3-{4-chIorophenyl)alanylj N-(R32K-3-<4-chlorophenyl)alanyl, N-(R32)-L-3-(4-trifluoromethylphenyl)- 
aianyl. N-(R32)-D-3-(4-trlfluoromethylphenyl)alanyl. N-(R32)-I>3-(2-naphthyl)alanyi. N-(R32)-L-3-(2-naphthyl)- 
alanyl. N-(R32)-D-3-(1-naphthyl)alanyl. N-(R32)-L-3-(1-naphthy!)alanyl, N-(R32H-3-(3-benzthlenyl)alanyl, N- 
(R32)-D-3-(3-benzthienyl)alanyl. N-(R32>-L-3-(2-benzthlenyl)alanyl. N-(R32)-l>3-(2-ben2thienyl)a!anyl. N- 
(R32)-L-3-{3-benzoxa20lyl)alanyl, N-(R32)-D-3-(3-benzoxazolyl)aIanyl. N-(R32)-L-tyrosyl. N-{R32)-D-tyrosyl, N- 
(R32)-L-3-(3.4,5-trimethylphenyl)alanyl. N-(R32)-D-3-(3.4.5-trimethyIphenyl)alanyl, N-(R32)-L-3-(4-methyl- 
phenyl)alanyl. N-(R32)-[>3-(4-methylphenyl)alanyl, N-(R32)-L-3-{pentamethylphenyl)alanyI, N-(R32)-D-3- 
(pentamethyiphenyl)alanyl, N-(R32)-L-3-(4-bromophenyl)alanyl. IM-{R32)-D-3-(4-bromophenyl)a!anyl. N-(R32)- 
L-cyciohexylalanyl. N-(R32)-D-cyclohexylalanyl. N-(R32)-L-3-(3 indazoiyOalanyl. N-(R32)-D-3-(3-indazolyl)- 
alanyl. N-alpha-(R32)-a!pha-a2a-3-(1-naphthyl)a!anyl. N-alpha-(R32)-alpha-a2a-3-(3-pyridyl)aIanyl. N-aipha- 
(R32)-alpha-aza-phenylalanyl. N-alpha-(R32)-alpha-aza-3-(3-ben2thleny[)alanyl, N-alpha-(R32y-alpha-aza-3-(2- 
benzthienyl)a!anyl, N-alpha-(R32>-aIpha-aza-3-(4-methylpheny!)alanyl. N-aIpha-(R32)-alpha-aza-3-(4-methyl- 
phenyOalanyl. N-alpha-(R32)-alpha-a2a-3-(4-chlorophenyl)alanyl, N-(R32)-0-methyl-D-tyrosyl and N-(R32)-0- 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproilne, L-seryl. L-seryl- 
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(O-benzyl), L-seryl(OP03H2), L-serly{0-P03Me2. L-glutamine. L-alpha.beta-diaminopropyJ, L-a!anyI. L- 
threonyl. 2,3-diaminopropionyl. 2-amino-3-quanldinopropionyl. 2.3-diaminopropionyl (wherein the 3-amino 
group is substituted with loweralkyi, 3-pyridinecarbonyl, 2-pyra2inecarbonyl or 2-indolecarbonyl), N-alpha- 
aza glycyl, N-alpha-aza alanyl, N-alpha-(Ro)-alpha-aza-glycyl. N-alpha-{Ro)-alpha-aza-aianyl» N-(l^)-L-seryl. 
5 N-(Ro)-L-seryl(Ob8nzyl), N-(Ro)-L-glutamine. N-(Ro)-L-alanyl. N-aIpha-(Ro)-beta-aminopropyl. N-alpha-(Ro)- 
N-beta-ethy!aminopropyl. N-(Ro)-L-seryl(0-P03H2), N-(Ro)-L-seryl(0-P03Me2) and N-(Ro)-Whreonyl, 
wherein Ro is lowera!l<yl or allyl; 
or D is a glycosy! derivative of serine or threonine; 

E is an amino acyi residue selected from the group consisting of L-tyrosyl, L-tyrosyl(O-methyi), L-tyrosyl(0- 
70 ethyl), L-tyrosyl(0-P03H2). L-tyrosyI(0-P03Me2). L-phenylalanyl, N-(R33)-L-tyrosyl, N-(R33)-L-tyrosyl(0 
methyl), N-{R33hL-tyrosyl(0-P03H2). N-(R33)-L-tyrosyI(OP03Me2). 3-(2-ttiienyl)alanyl, 3-(3-benzthienyl)- 
alanyi, 3-(1-naphthyl)alanyl. 3-(2-naphthyl)aIanyl. N-{R33)-L-phenylalanyl. L-3-(4-chlorophenyl)alanyl, L-3-(4- 
fIuorophenyl)alanyl, L-histidyl, L-3-(cyclohexyl)alanyl. L-3-(4-aminophenyl)alanyl. 1-3-(4-acetylaminophenyl)- 
alanyl. N-(R33>-L-3-(4-amlnophenyl)alanyl. N-^R33)-L-3-(4-acetylaminophenyl)alanyl. N-(R33)-L-3-<4- 
IS fluorophenyl)alanyl. N-(R33)-L-3-(4-chlorophenyl)alanyI, N-(R33)-L-histidyl, N-{R33)-L-3-(cyclohexyl)alanyi, N- 
{R33>-3-(2-thienyl)alanyl, N-(R33)-3-(3-benzthienyl)alanyl. N-(R33)-3-(1-naphthyl)alanyl, N-(R33)-3-(2-naph- 
thyl)alanyl. and N-(R33)-L-tyrosyl{Oethyl), wherein R33 is methyl, ethyl, propyl or Isopropyl; or E is 
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wherein n is 1 to 4; R30 is hydrogen, methyl, ethyl, propyl or isopropyl; and Ri is amino. aJkylamlno. 

cyc!oail<ylamino or alkanoylamino; or Ri is -N(R3)C(0)(CH2)ffRGo or -NHC(NH(R3)) = NR4 wherein R3 Is 
^ hydrogen, loweralkyi or cycloalkyi; R4 is hydrogen, loweralkyi. cycloalkyl. amino or cyano; ff is 0 to 6; and 

Reo is loweralkyi. dialkylamino, cycloalkyl. ary!, arylalkyl. heterocyclic, (heterocyclic)alkyl or -NHR120 

wherein Riao is hydrogen, loweralkyi, cycloalkyl, aryl, arylalkyl, heterocyclic. (het8rocyclic)alkyl. amino. 

alkanoylamino or -NHR62 wherein R62 is toweralkyl. cycloalkyl, aryl. arylalkyl. heterocyclic (heterocyclic)- 

alkyl or -C(0)R63 wherein Res is loweralkyi. cycloalkyl, aryl, arylalkyl. heterocyclic or (heterocyclic)aIkyt; 
^® or Ri is -C(0)R*" wherein R** is hydroxy, alkoxy. amino, phenoxy or -methoxyphenyl; 

F is a D amino acyl residue derived from any of the naturally occuring alpha amino acids or from synthetic. 

non-natural alpha amino acids: 

G is an amino acyl residue selected from the group consisting of L-leucyl. L-isoleucyl. N-(R38Hsoleucyl. 
norleucyl, N-(R38)-norleucyl, L-N-(R38)leucyl, alloisoleucyl. valyl, norvalyl. seryl(O-t-Bu). tyrosyl. tryptyl, 2- 
aminobutyryl, L-(cyclohexyl)alanyl, L-N-(R38)-cyclohexylalanyl. N-{R38)-valyl. phenylalanyl. N-(R38)- 
phenylalanyl. N-(R38)-tryptyl. N-(R38)4yrosyl. seryl(0-P03H2), seryl{0-P03Me2), N-(R38)-seryl(0-P03H2), N- 
(R38)-seryl(0-P03Me2), prolyl, pipecolyl, seryl and N-(R38)-seryl. wherein R38 Is methyl, ethyl, propyl or 
isopropyl; 

or G Is a glycosyl derivative of serine or threonine; 
or F and G taken together are 



50 




wherein R47 is hydrogen, loweralkyi, 3-indolylmelthyl. 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyi; 

H is an amino acyl residue of the formula: 
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wherein p is 1 to 4; Raa is hydrogen, methyl, ethyl, propyl or isopropyl; and Rs is amino, aikylamino. 
cycloalkylaniino or alkanoylamino; or Rs is •N(Rii)C(0)(CH2)hhR7o or -NH-C(NH(Rii)) = NRi2 wherein Rn 
is hydrogen, loweralkyi or cycloalkyi; R12 is hydrogen, loweralkyi, cycloalkyi, amino or cyano; hh is 0 to 6; 
and R70 is loweralkyi, dialkylamlno. cycloalkyi, aryl, arylalkyi, heterocyclic, (heterocyclic)alkyl or -NHR71 
wherein R71 Is hydrogen. IwoeralkyI, cycloalkyi, aryl. arylalkyi, heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR72 wherein R72 is hydrogen, loweralkyi. cycloalkyi, aryl, arylalkyi. heterocyclic, 
(heterocycnc)alkyl or -C(0)R73 wherein R73 is loweralkyi, cycloalkyi. aryl. arylalkyi, heterocyc lie or 
(heterocyclic)alkyl; 

or Rg is R'*'C(0)- wherein R"* Is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-plpecolyl, 

alpha-aza-prolyl. trans-beta-aminocylopentanecarbonyl, cis-beta-amlnocyclopentanecarbonyl, 3-(!oweralkyl)- 

prolyl, N-methyl-L-alanyl. N-methyl-norvalyl, 1-dihydroisoindole-2-L-carbonyl and thiazolidine 5-L-carbonyl; 

and 

J is 1-pyrrolidinyl. 1-piperidinyl, 4-morphoIinyl, or an amino acyl residue selected from D-alanylamide, L- 
alanylamide. glycylamide, sarcosylamide, N-(R4o)-D-alanylamide. N-(R4o)-L-alanylamide. N-(R4o)-beta-L- 
alanylamide. N-(R4o)-b8ta-D-aianylamide, L-2-amlnobutyrylamide. D-2-aminobutyrylamide. N-(R4o>-L-2- 
aminobutyrylamide. N-(R4o)-D-2-aminobutyrylamide, L-serylamide. D-serylamide. N-(R4o)-L-serylamide. N- 
(R^ohD-serylamide, N-(R4o)-L-norvalylamide. N-(R4o)-D-norvalylamide, L-norvalylamide, D-norvalylamide or 
alpha-aza-alanylamide, wherein R^o is methyl, ethyl, propyl or isopropyl: or J is -NHRo or -NHCH2C0NHP^ 
wherein Rs is hydrogen, loweralkyi, cycloalkyi. fluoro substituted loweralkyi or hydroxy substituted loweral- 
kyi; 

or J is -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein R13 is hydrogen. loweralkyi, cycloalkyi. hydroxy substituted 
loweralkyi or fluoro substituted loweralkyi and R132 and R133 are independently selected from hydrogen 
and loweralkyi; or a pharmaceutically acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B. B-C, C-D, D-E, E-F. F-G, G-H. H-l. or l-J is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyro)GIu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-Gly-NH2, (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NH2. (pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-NH2. or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NH2. 
2. A compound of the fonmula: 

A-B-C-D-E-F-G-H-I-J ( I ) 

123456789 10 

wherein A is an amino acyl residue selected from the group consisting of L-pyroglutamyl, D-pyroglutamyl. 
N-acetyl-L-prolyl, N-acetyl-D-prolyl, N-acety-L-delta^- Volyl, N-acetyl-D-delta^'^^-prolyl. N-acetyl-L- 
phenylalanyl, N-acetyl-D-phenylalanyl, N-acetyl-L-3-(2-thienyI)alanyl, N-acetyl-D-3-(2-thienyl)alanyl, N- 
acetyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-I>3-(4-chlorophenyl)alanyl, N-acetyhL-3-(4-fluorophenyl)alanyl, 
N-acetyl-D-3-(4-fluorophenyl)alanyl, N-acetyl-L-3-(4-bromophenyl)alanyl, N-acetyl-D-3-(4-bromophenyl)- 
alanyl. N-acetyl-L-3-(4-methylphenyl)alanyl. N-acetyl-D-3-(4-methylphenyl)aIanyl, N-acetyl-L-3- 
(pentamethylphenyl)alanyl. N-acetyl-D-3-(pentamethylphenyl)alanyl, N-acetyl-L-3-(3.4.5-trimethylphenyl)- 
alanyl. N-acetyl-D-3-(3.4,5-trimethylphenyl)alanyl. N-acetyl-L-tryptyl(N-indole-methyl). N-acetyl-D-tryptyl(N- 
indole-methyl). N-acetyl-L-tryptyl(N-indole-formyl), N-acetyl-D-tryptyKN-indole-formyl), N-acetyl-L-3-(1-ad- 
amantyl)alanyl, N-acetyl-D-3-(1-adamantyl)alanyl. N-acetyl-L-5-fluorotryptyl(N-indole-formyl). N-acetyl-D-5- 
fluorotryptyl(N-indole-fonnyl). N-acetyl-L-3-(2-naphthyl)alanyl. N-acetyl-L-3-(3-benzothienyl)alanyl, N-acetyl- 
D-3-(3-benzothienyl)a!anyl. N-acetyl-L-3-(3-ben20xazolyl)alanyl. N-acetyl-D-3-(3-benzoxa2olyl)alanyl, N- 
acetyl-alpha-methyl-L-3-(4-chlorophenyl)alanyl, N-acetyl-alpha-methyl-D-3-(4-chlorophenyl)alanyl, N-acetyl- 
L-3-{4-trifluoromethylphenyl)a!anyl. N-acetyl-D-3-(4-trifluoromethyIphenyl)alanyl. N-acetyH-tyrosyl, N-acetyl- 
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D-tyrosyl. N-acetyl-L-O-methyl-tyrosyl, N-acetyl-D-O-methyl-tyrosyl. N-acetyl-D-3-(2-naphthyl)alany!. N- 
acetyl-L-3-(1-naphthyl)a!anyl. N-acetyl-D-3-(1-naphthyi)a!anyl, N-acetylsarcosyl. N-acetyl-L-3-(cyclohe)cyl)- 
alanyl, N-acetyl-D-3-(cycIohexyl)alanyl. N-acetylglycyl. L-N-acetyl-N-methyla!anyl. N-acetyl-N-methyl-D-al- 
anyl. N-acetyl-aipha-methyl-L-phenylalanyl, N-acetyi-alpha-methyl-D-phenylalanyl, N-acetyH>phenylaIanyl, 
N-acetyl-L-phenylalanyl. N-formylsarcosyl. N-formyl-N-methyhL-alanyl, N-formyl-N-methylaianyl. 2-N-b8ta- 
(ethylaminocarbcmyl)-N-epsilorV'(ethylamido)gl yl, N-delta-ethyl-glutamyl. L-prolyl, D-prolyl. L-delta^*^- 
prolyl, D-delta^'^-prolyl. L-pheny!alanyl, D-phenylalanyl, L-3-(4-methylphenyl)aianyl). E>3-(4-methylphenyl)- 
alanyl, L-3-{4-njtrophenyl)alanyi. D-3-(4-nitrophenyl)alanyl, L-3-{4-acetylaminophenyl)alanyl. D-3-(4-ac- 
etylaminophenyl)aianyl, L-3-(4-chlorophenyl)alany!. D-3-(4-chlorophenyl)alanyl, L-3-(4-fluorophenyl)alanyl. D- 
3-{4-fluorophenyI)aJanyl, alpha-methyl-L-3-(4-chlorophenyl)alanyl. alpha-methyl-D-3-(4-chlorophenyl)alanyl. 
L.3-(4-trifluoromethylphenyl)alanyI, D-3-(4-trifluoromethylphenyI)alanyl, L-tyrosyl. D-tyrosyl. L-Omethyl- 
tyrosyl, O-O-methyl-tyrosyi, sarcosyl, glycyl. L-N-methylalanyl. N-methyl-D-alanyl. N-methyl-L-pyroglutamyl, 
N-methyl-D-pyrogiutamyl. alpha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl, N-acetyl-a!pha-aza-3- 
(4-chk)rophenyl)aIanyl, N-ac8tyI-alpha-aza-3-(4-fluorophenyl)alanyl. N-acetyl alpha a2ar3-(2-naphthyl)alanyl, 
N-acetyl-aIpha-aza-3-(1 -naphthyl)alanyl. N-acetyl-alpha-aza-alanyl, N-acetyl-alpha-aza-glycyl. N-acetyl- 
alpha-aza-sarcosyl. N-acetyl-alpha-a2a-3-(4-methylphenyl)alanyl, N-acetyl-alpha-aza-cyclohexylalanyl, N- 
acetyl-alpha-aza-3-(1-adamantyl)alanyl. N-acetyl-aIpha-aza-tyrosyl(0-methyl). N-acetyl-alpha-aza-3-(3-ben- 
zothienyl)alanyl. N-acetyl-alpha-aza-phenyialanyl, N-methylalpha-aza-pyroglutamyl, N-acetyl-alpha-aza-3-(2- 
thienyl)alanyl, N-acetyt-alpha-aza-3-(3-benzoxazolyl)alanyl. N-acetyl-alpha-aza-3-(3.4.5-!rimethylphenyl)- 
alanyl, N.acetyl-aIph-a2a-3-(pentamethylphenyI)alanyI. N-acetyl-N-alpha-methyl-alpha-aza-3-(2-naphthyl)- 
alanyl. N-acetyi-N-aIpha-methyl-alpha-a2a-3-(1-naphthyl)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-(4- 
chlorophenyl)aIanyl, N-acelyl-N-alpha-methyl-alpha-a2a^4-fluorophenyl)alanyl, N-acetyl-N-alpha-methyl- 
alpha-aza-3-(4-methylphenyl)alanyf, N-acetyl-N-alpha-methyl-aIpha-aza-3-(4-methoxyphenyl)a!anyl. N-acetyl- 
N-alpha-methyl-alpha-a2a-(1-adamantyl)alanyl, N-acetyl-N-alpha-methyl-alpha-aza-3-{phenyl)aianyI. N- 
acetyl-N-alpha-methyl-alpha-aza-alanyl, N-acetyl-N-alpha-methyl-aIpha-aza-3-{cyc!ohexyl)alanyl, N-acetyl-N- 
alpha-methyl-alpha-aza-3-(benzthienyl)alany!. N-acetyl-N-aIpha-methyl-alpha-aza-3-(benzoxazolyl)alanyl. N- 
acetyl-N-alpha-methyl-alpha-aza-3K3A5-trimGlJiylpheriyI)^any!. N-acelyl-N-alpha-methyl-alpha-aza-3- 
(pentamethyiphenyl)alanyl and N-acetyhN-alpha-methyI-alpha-aza-3-(2-thienyl)alany! phenyl)alanyl; 
B is absent or an amino acyl residue selected from the group consisting of L-histldyl, D-histidyl, L-tryptyl, 
D-tryptyl, L-tryptyI(N-indole-methyl), D-tryptyl(N"indole-methyl), L-phenylalanyl. D-phenylalanyl. L-3-{2-naph- 
thyl)-a!anyl. D-3-(2-naphthyl)-a!anyl. L-3-(1-naphthyl)-alanyl. D-3-(1-naphthyl>-aIanyl. L-3-(3-benzoxazolyl)- 
alanyl. D-3-(3-benzoxazolyl)alanyl. L-3-{3-pyridyl)-alanyl. L-3-(2-pyridyl)-alanyI. D-3-(3-pyridyl)-alanyl. l>3-(2- 
pyridyO-alanyl. L-3-(2-thia20lyl)-alanyl, D-3-(2-thiazoIylV-alanyl. L-3-(3-ben2thienyl)alanyl. D-3-(3-ben2thienyl)- 
alanyl, L-3-(2-benzthienyl)alanyl, D-3-(2-benzthfenyl)alanyl. L-3-(2-thienyI)-alanyl, D-3-(2-mienyI)-alanyl. L- 
cyclohexylalanyl, D-cyclohexylalanyl. L-3-(3-pyrazolyI)aIanyl, D-3-(3-pyrazolyl)alanyl. L-3-(4-chiorophenyl)- 
alanyl. D-3-(4-chlorophenyl)alanyl. L-3-(4-fIuorophenyl)alanyl. D-3-(4-fluorophenyi)alanyl. L-3-(4- 
bromophenyOalanyl. l>3-(4-bromophenyl)alanyl. L-3-(4-trifluoromethylphenyl)alanyl, D-3-(4-trifluoromethyl- 
phenyl)alanyl. L-3-(4-aminophenyl)alanyl, l>3-{4-aminophenyi)alanyl. L-3-(4-nitrophenyOaianyl, D-3-(4- 
nitrophenyl)aIanyl, L-3-(4-caynophenyl)alanyl, D-3-(4-cyanophehyl)alanyl. L-tyrosyl(O-methyl). D-tyrosy!(0 
methyl), L-3-(4-methyIphenyl)alanyl. D-3-(4-methylphenyl)aIanyl. L-3-{4-nitrophenyl)alanyl. D-3-(4- 
nitrophenyl)alanyl, L-3-(4-acetylamlnophenyl)alanyl. D-3-(4-acetylamlnophenyl)alanyl. L-methionyl, D- 
methionyl. L-alpha-methyl-3-(4-chlorophenyl)alanyl, D-aIpha-methyl-3-(4-chlorophenyl)aIanyl. (3S)-1 .2.3.4- 
tetrahydroisoqulnofine-3-carbonyl, (3R)-1.2.3.4-tetrahydroisoquinoline-3-carbonyl. (2)-N- 

{ethylaminocarbonylH5)-N-{ethylamido)glutamyl, alpha-aza-3-(3.4,5-trimethylphenyl)alanyi. alpha-a2a-3-(4- 
bromophenyOalanyl, alpha-aza-3-(4-methylphenyl)aianyl, a!pha-aza-3-(1-naphthyl)alanyl. alpha-aza-3-(1-ad- 
amantyl)alanyl. L-3-(3-quinolyl)-alanyl. D-3-(3-quinolyl)-alanyl, alpha-aza-3-(4-chlorophenyl)alanyl. alpha-aza- 
3-(4-fluorophenyl)alanyl, alpha-aza-3-(2-naphthyl)alanyI. alpha-aza-3-(3-quinolyl)alany!. alpha-aza- 
phenylalanyl. alpha-aza-tyrosyKO-methyl), aipha-aza-3-(2-thienyl)alanyl, a!pharaza-3-(3-benzthienyl)alanyl. 
alph-aza-cyclohexylalanyl, alpha-aza-tryptyl. alpha-aza-tryptyKN-indole-methyl). alpha-aza-tryptyl(N-indole- 
formyl). N-(R3i)-L-phenylalanyl. ^^(R3l)-I>phenylalanyl. N-(R3,)-D-3-(4-chIorophenyl)alanyl. N-(R3i)-L-3-(4^ 
chlorophenyl)alanyl, N-(R3i)-D-3-(4-fluorophenyi)alanyl. N-(R3i)-L-3-(4-fluorophenyi)alanyl, N-{R3i)-L-3.(4- 
trif luoromethylpheny l)alanyl. N-(R3 1 )-D-3-(4-trif luoromethylphenyI)alanyi. N-(R3 1 )-L-3-(cyclohexyl)alany I. N- 
(Rai )-D-3-(cyclohexyl)aIanyI. N-(R3 1 )-L-3-(4-bromophenyl)alanyl. N-(R3 1 )-[>3-(4-bromopheny l)alanyl. N- 
(R3i)-L-3-(4-nitrophenyl)alanyl, N-(R3i )-D-3-(4-nitrophenyl)alanyl, L-prolyl. I>prolyl, N-(R3i)-L-0-methyl- 
tyrosyl. N-(R3i)-L-tyrosyl, N (R3i)-D-0-methy l-tyrosyl. N-(R3i )-D-tyrosyl, N-{R3i)-L-histldyl. N-{R3i)-D- 
histidyl. N-(R3i)-L-3-(2-th!enyl)alanyI. N-(R3i)-D-3-(2-thienyl)alanyl. N-(R3i)-L-3-(2-thiazolyl)alanyl. N-(R3i)-D- 
3-(2-thiazolyl)alanyl. N-(R3i)-L-3-(2-pyridyl)alanyl. N-(R3i)-D-3-(2-pyridyl)alanyi. N-(R3i)-l>3-(2-naphthyl)- 
alanyl. N-(R3i)-L-3-(2-naphthyl)aIanyl. N-(R3i)-L-3-(3-benzlhienyl)alanyl, N-(R3i)-D-3-(3-benzthlenyl)alanyl. 
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N-(R3i)-L-3-(2-ben2thienyl)aIanyl, N-(R3i>-D-3-(2-benzthienyl)alanyl, N-(R3i)-L-3-{3-bezoxazoIyl)alanyl. N- 
(R3i>-D-3-(3-benzoxa2olyl)alanyl, N-(R3i)-L-3-{3 pyridyI)aJanyl. N-(R3i)-D-3-(3-pyridyl)alanyl, N-(R3i)-L-tryp- 
tyl. N-(R3i)-D-tryptyl, N-(R3i)-L-tryptyl(N-indole-methyl). N-(R3i)-l>tryptyl(N-indole-methyl), N-(R3i)-D- 
methionyl, N-(R3i)-L-methionyl, N-{R3i)-D-3-(1-naphthyI)alanyl, and N-(R3ihL-3-(1-naphthyl)aIanyl. wherein 
R31 is methyl, ethyl, propyl or isopropyl; 

C is an amino acyl residue selected from the group consisting of L-tryptyl, D-tryptyl. L-tryptyi(N-indole 
formyl), I>tryptyl{N-indole-fonnyl). L-tryptyl(N-indole-methyl), I>tryptyl(N-indole-methyl). 5-fluoro L-tryptyl, 
5-fluoro-I>tryptyl. L-phenylalanyl, L-prolyl, D-prolyl. L-tyrosyl, I>tyrosyI, D-phenylalanyl. 03-{3-pyridyI>- 
alanyl, L-3-(3 pyridyl)alanyl. D-3-(3-pyridy!-N'-oxide)aianyl. L-3-(3-pyridyl-N'K)xide)alanyl. D-3-{3-quinolyl>- 
alanyl. L-3-(3-quinolyl)alanyl, D-3-(3-quinolyl-N'-oxjde)alanyl. L-3-(3<iuinolyl-N'-oxide)alanyl, D-3-{1-adaman- 
tyl)alanyl, L-3-(1-adamantyl)alanyl, L-3-(1-naphthyl)alanyi. D-3-(1-naphthyl)alanyl. L-3-(3-benzthienyl)aianyl. 
D-3-{3-benzthienyl)alanyl, L-3-(2-ben2thienyl)alanyl. D-3-{2-benzthlenyl)alanyl, L-3-(3-ben2oxa20lyl)alanyl, D- 
3-(3-benzoxazolyl)alanyl, L-cyclohexylalanyl. D-cyclohexylalanyl. L-3-{3-indazolyl)alanyl. D-3-(3-indazolyl)- 
alanyl. a!pha-methyl-L-phenylalanyl. alpha-methyl-D-phenylalanyl, L-3-2-naphthylalanyl, D-3-2-naph- 
thylalanyl, LO-methyltyrosyl, D-Omethyltyrosyl, L-3-(4-methylphenyl)alanyl, D-3-(4Hmethylphenyl)a!anyl, L- 
3-(pentamethylphenyl)alanyl, D-3-(pentamethylphenyl)alanyl. L-3-(3.4,5-trimethylphenyl)alanyl. D-3-(3.4,5- 
trimethylphenyl)alanyl. L-3-(4-chlorophenyl)alanyl, D-3-(4-chlorophenyl)alanyl. alpha-methyl-L-3-(4- 
chlorophenyOalanyl, alpha-methyl-03-(4-chlorophenyl)alanyl, L-3-{4-trifIuoromethylphenyl)alanyI. D-3-(4- 
trifluoromethylphenyl)alanyl, L-3-{4-fIuorophenyl)alanyl. D-3-(4-fiuorophenyl)alanyl. L-3-(2-thienyl) alanyl. D- 
3-(2-thienyl)-alanyI. N-<R32)-L-3"(3-pyrfdyl)alanyl, N-(R32)-D-3-(3-pyridyl)alanyl, NKR32)-L-3-(3-pyridyl-N -ox- 
ide)alanyl. N-(R32)-D-3-{3-pyridyl-N'-oxide)alanyl. L-3-(2-thiazolyl)-alanyI, D-3-{2-thiazolyl)alanyl, alpha-a2a-3- 
(l-naphthyl)alanyl, alpha-aza-tryptyl. alpha-aza-phenylalanyl, alpha-aza-3-{2-thienyl)alanyl. alpha-aza-3-(4- 
methylphenyl)alanyl. alpha-a2a-3-(pentamethylphenyl)alanyl, alpha-aza-3-{2-naphthyl)a!anyl, alpha-aza-3-{3- 
benzthienyl)alanyl, alpha-aza-3-(3-benzoxa2olyl)alanyI. aIpha-a2a-3-(cyclohexyl)alanyI. alpha-aza-3-(1-ad- 
amantyl)alanyl. alpha-a2a-3-(4-methoxypheny!)alanyl. alpha-a2a-3-(4-chlorophenyl)aIanyl. alha-aza-3-(4- 
bromophenyI)alanyl, alpha-aza-tryptyl(N-indole-methyl), aIpha-aza-3-(3-pyridyl)alanyl. aIpha-aza-3-{3- 
quinoiyl)alanyl, alpha-aza-3-{2-thla2olyI)alanyl. N-(R32K-3-{2-thienyl)alanyl. N-(R32)-D-3-(2-thienyl)alanyl. L- 
3-{3-quino!yi)a!anyl, D-3-{3-quino!y!)alanyl, L-3-(2-naphthyl}a!anyl, D-3={2-n^hthyl)aianyi, N-(R32)-D- 
phenylalanyl. N-(R32)-Li3henylalanyL N-(R32)-D tryptyl. N-{R32)-L-tryptyl, N-(R32)-L-tnrptyl(N-indole-formyl). 
N-(R32)-I>tryptyl(N-indole-fonmyl). N-(R32)-L-tryptyl(N-jndole-melhyl), N-(R32)-D-tryptyl(N-lndole-methyl), N- 
(R32)-L-3-(2-thiazolyl)alanyl, N-(R32)-D-3-(2-thla2oiyl)alanyl, N-(R32)-L-3-(3-pyridyl)alanyl. N-(R32)-D-3-(3- 
pyridyl)alanyl, N-(R32)-D-3-(3 quinolyQalanyl, N-(R32)-L-3-(3<iuinolyl)aIanyl. N-(R32)-I>3-(1-adamantyl)aianyl. 
N-(R32)-L-3-(1-adamantyl)alanyl. N-(R32)-D-3-(4-fluorophenyl)aianyl. N-(R32)-L-3-(4-fluorophenyl)alanyl. N- 
(R32)-D-3-(4-chIorophenyI)alanyl, N-(R32)-L-3-(4-chlorophenyl)alanyl. N-(R32)-L-3-(4-trifluoromethylphenyl)- 
alanyl. N-(R32)-D-3-(4-trifIuoromethylphenyl)alanyl, N-(R32)-D-3-(2-naphthyl)alanyl, N-(R32)-L-3-<2-naphthyl)- 
alanyl. N-(R32)-D-3-(1-naphthyl)alanyl. N-(R32)-L-3-(1-naphthyl)alanyl, N-(R32)-L-3-(3-benzthienyl)alanyl. N- 
(R32)-D-3-(3-benzthienyl)alanyl, N-(R32)-L-3-(2-benzlhienyl)aIanyI, N-(R32)-I>3-{2-benzthienyl)a!anyl. N- 
(R32)-L-3-(3-ben2oxa20lyl)alanyl, N-(R32)-D-3-{3-benzoxa2olyl)alanyl. N-(R32)-L-tyrosyl, N-(R32)-D-tyrosyl. N- 
(R32)-L-3-(3.4.5-trimethylphenyl)alanyl. N-(R32>'D-3-(3.4.5-trimethylphenyl)alanyl. N-(R32)-L-3-{4-methyl- 
phenyl)alanyl. N-(R32)-D-3-(4-methylphenyl)alanyl. N-(R32)-L-3-(pentamethylphenyl)alanyl, N-(R32)-D-3- 
(pentamelhylphenyl)alanyl, N-(R32)-L-3-(4-bromophenyl)alanyl. N-(R32)-D-3-(4-bromophenyl)aianyl, N-<R32)- 
L-cyclohexylalanyl. N-(R32V-D-cycIohexylaianyl. N-(R32)-L-3-(3-indazolyl)alanyl. N-(R32)-D-3-(3-indazolyl)- 
alanyl. N-alpha-(R32)-alpha-a2a-3-(1-naphthyl)a!anyI, N-a!pha-(R32)-alpha-aza-3-(3-pyridyl)alanyl, fSI-alpha- 
(R32)-alpha-a2a-phenylalanyl, N-alpha-(R32)-alpha-a2a-3-(3-b8nzthienyi)alanyl, N-alpha-(R32)-a!pha-aza-3-(2- 
benzthienyOalanyl. N-alpha-(R32)-alpha-aza-3-(4-methyIphenyl)alanyl, N-alpha-(R32)-alpha-a2a-3-(4-methyl- 
ph8nyl)alanyl. N-alpha-(R32)-alpha-aza-3-<4-chlorophenyl)alanyl, N-(R32)-0-methyl-E)-tyrosyl and N-{R32)-0 
methyl-L-tyrosyl, wherein R32 is methyl, ethyl, propyl or isopropyl; 

D is an amino acyl residue selected from the group consisting of prolyl, 4-hydroxyproline. L-seryl. L-seryl- 
(0-benzyl). L-seryl(0-P03H2), L-serly(0-P03Me2. L-glutamine. L-alpha.beta-diamlnopropyl, L-alanyl, L- 
threonyl, 2.3-diaminopropionyl, 2-amino3-quanldinopropionyI. 2,3-diaminoproplonyl (wherein the 3-amino 
group Is substituted with loweralkyi, 3-pyridinecariDonyl, 2-pyrazinecarbonyl or 2-indolecarbonyl). N-alpha- 
aza-glycyl. N-alpha-aza-alanyl. N-alpha-(Ro)-alpha-aza-glycyl. N-alpha-(Ro)-alpha-a2a-alanyl. N-(Ro)-L-seryl. 
N-(Ro)-L-seryl(0-benzyl). N-(Ro)-L-glutamine. N-(Ro)-L-alanyl, N-alpha-(Ro)-beta-aminopropyl. N-alpha-(Ro)- 
N-beta-ethylaminopropyl. N-(Ro)-L-seryl(0-P03H2), N-{Ro)-L-seryl(O-P03Me2) and N-(Ro)-L-threonyl, 
wherein Ro is loweralkyi or allyl; 
or D is a glycosyl derivative of serine or threonine; 

E is an amino acyl residue selected from tiie group consisting of L-tyrosyl, L-tyrosyl(Omethyl). L-tyrosyl(0 
etiiyl). L-tyrosyl(0-P03H2), L-tyrosyl(0-P03Me2), L-phenylalanyl, N-(R33)-L-tyrosyl, N-(R33)-L-tyrosyl(0 
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methyl), N-{R33)-L-tyrosyl(OP03H2). N-(R33)-L-tyrosyl(0-P03Me2). 3-(2-thienyl)a!anyl. 3-(3-benzthienyl)- 
alanyl, 3-(1-naphthyl)alanyl, 3-(2-naphthyI)alanyl. N-(R33)-L-phenylaIanyl. L-3-(4-chlorophenyl)alanyl. L-3-(4- 
fiuorophenyl)alanyI. L-histidyl, L-3-(cyclohexyl)alanyl. L-3-(4-aminophenyl)alany!. 1-3-(4-acetylaminophenyl)- 
alanyl. N-{R33)-L-3-(4-aminophenyl)aIanyl. N-(R33) L-3-(4-acetylaminophenyl)alanyl, N-(R33)-L-3-{4- 
5 fIuorophenyl)alanyi. N-(R33)-L-3-(4<:hlorophenyl)alanyl. N-(R33)-L-histidyl. N-(R33)-L-3-(cyclohexyl)alanyl. N- 
(R33h3-(2-thienyI)alanyl. N-(R33)-3-(3-benzthienyl)alanyl. N-(R33)-3-(1-naphthyl)alanyl, N-{R33>-3-(2-naph- 
thyl)alanyl, and N-(R33)-L-ty«5syKO-ethyl). wherein Rsa is methyl, ethyl, propyl or isopropyl; or E is 
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IS 




wherein n is 1 to 4; Rao is hydrogen, methyl, ethyl, propyl or isopropyl; and Ri is amino, ali^lamino, 
cycloallcyiamino or alkanoylamlno; or Ri is -N{R3)C(0)(CH2)i,R6o or -NHC(NH(R3))=NR4 wherein R3 is 

^ hydrogen, lowerallcyl or cycloalkyi; R* is hydrogen, loweralkyi, cycloalkyl. amino or cyano; ff Is 0 to 6; and 
Reo is loweralkyi, dialkylamino. cycloalkyl, aryl. arylalkyl. heterocyclic. (heterocyclic)alkyl or -NHR120 
wherein R120 is hydrogen, loweralkyi. cycloallcyl. aryl, arylalkyl. heterocyclic, (heterocyclic)alkyl, amino, 
alkanoylamino or -NHR62 wherein Rsa is k>weralkyl. cycloalkyl, aryl. arylalkyl, heterocyclic, (heterocyclic)- 
alkyl or -C{0)R63 wherein Rsa is loweralkyi, cycloalkyl. aryl, arylalkyl. heterocyclic or (heterocyclic)alkyl; 

^ or Ri is -C(0)R" wherein R- is hydroxy, alkoxy, amino, phenoxy or methoxyphenyl; 
F Is a D-amIno acyl residue of the formula: 



00 



OS 




wherein y is 1 to 3; R5 is Ci to Ce straight or branched chain alkyl. C3 to C7 cycloalkyl. hydroxy, alkoxy, 
thioalkoxy. aryl or a heterocyclic aromatic ring; or R5 is -(CH2)mR6 or 

40 



— (CH2U 




45 

wherein m is 0 to 4 and Rs is amino, alkylamino. cycloalkylamino or alkanoylamino; or Re is -NH-C(NH(R y 
)=NR' or -N(R')C(0)(CH2)ggR65 wherein r' is hydrogen, loweralkyi or cycloalkyl; r' is hydrogen, loweral- 
kyi, cycloalkyl. amino or cyano; gg is 0 to 6; and Res is loweralkyi, dialkylamino, cycloalkyl, aryl, arylalkyl. 
heterocyclic, (heterocycnc)alkyl or -NHRec wherein Rsb is hydrogen, loweralkyi, cycloalkyl, aryl, arylalkyl. 
heterocyclic. {heterocyclic)alkyl. amino, alkanoylamino or -NHRgy wherein Re? is hydrogen, loweralkyi. 
cycloalkyl, aryl, arylalkyl, heterocyclic, (heterocyclic)alkyl or -C(0)Rs8 wherein Res is loweralkyi. cycloalkyl. 
aryl. arylalkyl. heterocyclic or (helerocycric)aIkyl; 

R34 is hydrogen, methyl, ethyl, propyl or isopropyl; and R35 and Rss are Independently selected from 
hydrogen and loweralkyi; 
®® or F is a I>aminoacyl residue having the fonmula: 
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wherein z is 0 to 3 and R37 is hydroxy, alkoxy. phenoxy. amino or p -methoxyphenyl and R34 is hydrogen, 

methyl, ethyl, propyl or isopropyl: 

or F is a glycosyl derivative of D-serine or D-threonine; 

G is an amino acyl residue selected from the group consisting of L-leucyl. L-lsoleucyl, N-(R3aHsoleucyl, 
'® norleucyl, N-(R38>-norleucyl. L-N-(R38)leucyl. allpisoleucyl, valyl. norvalyl. seryl(O-t-Bu), tyrosyl. tryptyl, 2- 
aminobutyryl, L-(cyclohexyi)alany I, L-N-(R38 )-cyclohexylalanyl. N-(R38 )-valyl, phenylalanyl, N-(R38)- 
phenylalanyl, N-(R38)-tryptyl. N-(R38)-tyrosyl. seryKO-POsHa). seryKOPOsMea), N-(R38)-seryI(0-P03H2). N- 
(R38)-seryI(OP03Me2), prolyl, plpecolyl, seryl and N-(R38)-seryl, wherein Ras is methyl, ethyl, propyl or 
isopropyl; 

or G is a glycosyl derivative of serine or threonine; 
or F and G taken together are 




wherein R*? is hydrogen, loweralkyi, 3-lndoly|melthyl, 2-naphthylmethyl, benzyl or substituted benzyl 
wherein the phenyl ring is substituted with a substituent selected from halogen, hydroxy and methoxy and 
Roo is loweralkyi; 

H is an amino acyl residue of the formula: 



40 




wherein p Is 1 to 4; R39 is hydrogen, methyl, ethyl, propyl or isopropyl; and R9 Is amino, alkylamino, 
cycioalkylamino or alkanoyiamino; or Rg is -N{Rii)C(0)(CKb)hhR7o or -NH-C(NH(Ru)) = NRi2 wherein Rn 
is hydrogen, loweralkyi or cycloalkyi: R12 is hydrogen, loweralkyi. cycloalkyl. amino or cyano; hh is 0 to 6; 
and R70 Is loweralkyi. dialkylamino, cycloalkyl, aryl. arylalkyl. heterocyclic, (heterocyclic)a!kyl or -NHR71 
wherein R71 is hydrogen. IwoeralkyI, cycloalkyl. aryl. arylalkyl. heterocyclic. (heterocyclic)alkyl, amino, 
alkanoyiamino or -NHR72 wherein R72 is hydrogen, loweralkyi, cycloalkyl. aryl, arylalkyl, heterocyclic. 
(heterocyclic)alkyl or -C(0)R73 wherein R73 is loweralkyi, cycloalkyl, aryl, arylalkyl, heterocyc lie or 
(heterocyclic)alkyl; 

or R9 is R*~C(0>- wherein R*" is hydroxy, alkoxy, amino, phenoxy or p-methoxyphenyl; 

I is an imino acyl or aliphatic amino acyl residue selected from the group consisting of L-prolyl, L-pipecolyl. 

alpha-aza-prolyl, trans-beta-aminocylopentanecartwnyl, cis-beta-aminocyclopentanecarbonyl, 3-(loweralkyl)- 

prolyl, N-methyH-alanyl, N-methyl-norvalyl, 1-dihydroisoindole-2-L-carbonyl and thiazolidine-5-L-carbonyl; 

and 

J is 1-pynrolidinyl, 1-piperidlnyl. 4-morpholinyl, or an amino acyl residue selected from D-alanylamide, L- 
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alanylamide. glycylamide, sarcosylamide. N-{R4o)-D-alanylamide, N-(R4o)-L-alanylamide. N-(FUo)-beta-L- 
alanylamide, IM-{R4o)-beta-D-aIanylamide. L-2-aminobutyrylamide, D-2-aminobutyrylamide, N-(R4o)-L-2- 
aminobutyrylamide, N-(R4o)-D-2-aminobutyrylamlde, L-serylamide, D-serylamide. N-(FUo)-L-serylamide. N- 
(FUo) D-serylamide, N-(R4o)-L-norvaly!amide. N-(R4o)-D-norvalylamide, L-norvalylamide, D-norvalylamide or 
alpha-aza-alanylamide, wherein R40 is methyl, ethyl, propyl or isopropyl; or J is -NHRa or -NHCH2CONHR8 
wherein Rs is hydrogen, loweralkyi, cycloalkyl, fluoro substituted loweralkyi or hydroxy substituted loweral- 

kyl; 

or J is -N(Ri32)N(Ri33)-C(0)-NH-Ri3 wherein R13 is hydrogen, loweralkyi. cycloalkyl. hydroxy substituted 
loweralkyi or fluoro substituted loweralkyi and R132 and R133 are Independently selected from hydrogen 
and loweralkyi: or a pharmaceutlcally acceptable salt thereof; with the proviso that the amide bond between 
at least one of the pairs of residues A-B. B-C. C-D. D-E, E-F, F-G. G-H, H-l. or kJ Is alkylated on the 
nitrogen atom of the amide bond linking the two residues and with the proviso that the compound is not 
(pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-Leu-Arg-Pro-Qly-NH2. (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N-Me-Leu-Arg- 
Pro-Gly-NH2, {pyro)Glu-His-Trp-Ser-Tyr-Gly-N-Me-LBU-Arg-Pro-NH2. or (pyro)Glu-His-Trp-Ser-Tyr-D-Trp-N- 
Me-Leu-Arg-Pro-NH2. 

3. The compound of Claim 2 wherein A is N-acetylsarcosyl, (pyro)-L-glutamyl, (2)-N-(ethylaminocarbonyl)- 
(5)-N-ethylamldoglutamyl. L-N-acetylprolyl. N-acetyl-D-3-2-naphthylalanyl, N-acetyl-L-3-2-naphthylalanyl. N- 
acetyl-D-3-1-naphthylalanyl, L-N-acetyl-N-methylalanyl. N-acetyl L-prolyl, N-acetyl-D-3,4-f!uorophenylalanyl. 
N-acetyl-L-delta^'^^-prolyl or N-acetyl-[>3,4-chlorophenylalanyl; 

B is L-histidyl, L-phenylalanyl, tryptyl, l>tryptyl, D-3-4-chIorophenylalanyl, D-3-4-fluorophenylalanyl. D-3- 
phenylalanyl. D-3-2-naphthylalanyl, 3-2-D-thlenylalanyl. 3-2-thienylalanyl. D-3-2-pyridylalanyl. N-methyl-L- 
phenylalanyl, l^ethyl-D-phenylalanyl. N-methyl-L-hlsfidyl, N-methyl-D-3-4-chlorophenylalanyI, D-3-2- 
thiazolylalanyl. N-methyl-3-4-fluorophenylaIanyl or D-3-4-chlorophenylalanyl; 

C is L-tryptyl, D-tryptyl. L-3-3iDyridylalanyl, D-3-3-pyridylalanyl, N-methyl-D-3-3-pyridylalanyl, D-O-methyl- 
tyrosyl. L-1-naphthylaIanyl. EM-naphthylalanyl, D-4-chlorophenyIalanyl, L-4-chiorophenylalanyl, N-methyl-1- 
naphthylalanyl. N-methyl-tryptyl, N-methyH>tryptyl, N-methyl-3-4-chlorophenylalanyl, N-methyl-D-3-2- 
thienylalanyl. D-3-2-thienylaianyl, N-methyl-O-methyltyrosyl, N-methyl-O-methyl-D-tyrosyl or L-O-methyl- 
tyrosyl; 

D is N-methyl-L-seryl. N-methyl-alanyl. N-methyl-threonyl, N-methyl-seryl(0-benzyl). seryl, threonyl. alanyl, 
seryl(0-benzyl). N-2-methyhN-3-amfnopropyl or N-2-methyI-N-3-ethy!aminopropibnyl; 
E is tyrosyl. N-methyltyrosyl. phenylalanyl, N-methyl-phenylalanyl, 0-methyl-tyrosyl, N-methyl-O-methyl- 
tyrosyl. lysyl(N-epsilon-nicotlnyl) or N-methyl-lysyl(N-epsilon-nicotinyl); 

F is D-leucyl. D-lysyl. D-iysyl(N-epsilon-nicotinyl). D-tryptyl. D-seryl(O-t-butyl), D-2-naphthylalanyl. D-lysyl- 

(N-epsilon-ispropyl), N-methyl-D-tyrosyl. N-methyl-D-seryl(Ot-butyl), D-tyrosyl. D-seryl. N-methyl-D-leucyl, 

N-methyl-D-tryptyl. N-methyl-D-2-naphthyIalanyl, N-methyl-D-2-naphthyldanyl, N-methyl-D-cyctohex- 

ylalanyl, N-methyl-D-lysy!(N-epsiIion-nlcotinyl) or D-cyclohexylalanyl; 

G is L-leucyl. L-N-methylleucyl. N-methyl-cyclohexylalanyl or L-cyctohexylalanyl; 

or F and G taken together is 2-(S-3-amlno-2-oxo-pyrrolldin-1-yl)-S-2-isopropylmethylacetyl; 

H is L-arginyl. N-methylarginyl. lysyl(N-epsilon-isopropyl) or N-methyl-lysyl(N-epsiIon-isopropyl; 

I is L-prolyl, L-plpecolyl or N-methyl-L-alanyl; and 

J is N-ethyl. glycylamide, azaglycylamide or D-a!anylamide. 

4- A compound selected from the group consisting of: 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-TOa-N-Me-Ser-Tyr-D-Lys-Leu-Arg-Pro-^^ 

N-Ac-D-4-a-Phe-D-4-CI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Uu-Arg-Pro-AlaNH2; 

N-Ac-D-4-Cl-Phe-D-4-CI-Phe-D-2-Thia-Ser-Tyr-D-Lys-Leu-Arg-Pro-SarNH2; 

N-Ac-D-4-CI-Phe-N-Me-D-4-CI-Phe-D-2-Thia-Ser-Ty r-D-Lys-Leu-Arg-Pro-D-AlaNH2 ; 

N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thla-Ser-Tyr-N-Me-D-Lys-Leu-Arg-Pro-D-AlaN 

N-Ac-D-2-Nal-N-Me-D-4-C!-Phe-D-3-Pal-Ser-Lys(N-epsilon-nicotinyl)-D-Lys(N-epsilon-nlco^ 

epsilon-isopropyl)-Pro-D-AIaNH2; 

N-Ac-D-4-CI-Phe-D-4-GI-Phe-D-2-Thia-Ser-N-Me-Tyr-D-Lys-Leu-Arg-Pro-D-AIaNH2; 

N-Ac-D-4-GI-Phe-D-4-CI-Phe-D-2-Thia-N-Me-Ser-Tyr-D-Lys-l^u-Arg-Pro^^^ 

N-Ac-D-2-Nal-D-4-CI-Phe-D-3-Pal-N-Me-Ser--Lys(N-epsilon-nicotinyl)-D-Lys(N-^^ 

epsilon-isopropyl)-Pro-D-AiaNH2; 

pyro-Glu-His-Trp Ser-N-Me-Tyr-D-Leu-Arg-ProNHEt; 

pyro-Glu-N-Me-Phe-Trp-Ser-Tyr-D-Trp-D-Leu-Arg-ProNHEt; 

pyroGlu-His-Trp-Ser-N-Me-Tyr-D-Ser(0-t-butyl)-Leu-Arg-ProNHEt; 

pyro-Glu-His-Trp-N-Me-Ser-Tyr-D-2-Nal-Leu-Arg-ProGIyNH2; 

pyro-Glu-His-Trp-Ser-N-Me-Tyr-D-Trp-Leu-Arg-Pro-azaGlyNHs; 
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pyro-GlihHis-Trp-Ser-N-Me-Tyr-D-Tn>-N-Me-Leu-Arg-Pro-Gly-NH2; 
pyroGIu-His-Trp-N-MeSer-N-Me-Tyr-D-Trp-Leu-Arg-Pro-NHEtand 
N-Ac-D-4-CI-Phe-D-4-CI-Phe-D-2-Thia-Ser-Tyr-D-Lys-Uu-N-Me-Arg-Pro-D-AI^ 

5. N-Ac-D-2-Nal-l>4-CI-Phe-D-3-Pal-Ser-N-Me-Tyr-l>Lys(N-epslIon-nicotinyl^ 
5 Pro-D-AJaNHa; or a pharmaceutically acceptable salt thereof. 

6. An LHRH agonist compound of Claim 1 for use in increasing of suppressing levels of sex liormones in 
male or female mammals by administration to a frost in need of such treatment of a therapeutically effective 
amount of said compound. 

7. An LHRH antagonist compound of Claim 1 for use in suppressing levels of sex hormones in male or 
10 female mammals. 

8. A pharmaceutical composition for increasing or suppressing levels of sex hormones in male or female 
mammals, comprising a phanmaceutical canier and a therapeutically effective amount of an LHRH agonist 
compound of Claim 1. 

9. A phannaceutical composition for suppressing levels of sex hormones in male or female mammals, 
75 comprising a pharmaceutical canier and a therapeutically effective amount of an LHRH antagonist com- 
pound of Claim 1. 

10. Use of a compound of Claim 1 in combination with a therapeutically effective amount of an 
antlandrogenic agent for suppressing levels of sex hormones In male or female mammals. 

11. Use of an LHRH antagonist in combination with a therapeutically effective amount of an antlandrogenic 
20 agent for suppressing levels of sex hormones in male or female mammals. 

12. A process for the preparation of a compound of Claim 1 comprising sequentially coupling suitably 
protected amino acids or amino acid analogs, followed by removal of tiie protecting groups. 

13. The process of Claim 12 wherein sequences of two or more suitably protected amino acids or amino 
acid analogs are coupled and ths resulting peptides are coupled, followed by removal of the protecting 

25 groups. 
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RELATIVE CONCENTRATION 
(NORMALEEDTOI MIN VALUE) 




X»(pyn>)Glu-Hls-Trp-Ser-Tyr-D-Lfiu-L«u-Arg- 
Pro-NHEt 

0«(pyro)Glu-His-Trp-N-Me-Ser-Tyr-D-Leo- 
Uu-Arg-Plno-NHEt 
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